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#SNDL
SITE NAME, DESCRIPTION AND LOCATION

THE SOUTH JERSEY CLOTHING COMPANY (SJCC) IS LOCATED ON THE NORTHWEST CORNER OF THE INTERSECTION OF CENTRAL
AND ATLANTIC AVENUES IN AN AREA KNOWN AS MINOTOLA, BUENA BOROUGH, NEW JERSEY.  GARDEN STATE CLEANERS (GSC) IS
LOCATED APPROXIMATELY 500 FEET SOUTH OF SJCC, ALSO WEST OF CENTRAL AVENUE AND NORTH OF SUMMER ROAD.  THE
SITES ARE LOCATED WITHIN ATLANTIC COUNTY, LESS THAN TWO MILES FROM THE INTERSECTION OF ATLANTIC, GLOUCESTER
AND CUMBERLAND COUNTIES.  FIGURE 1 SHOWS THE LOCATIONS OF THE SITES WITHIN THE TOWN OF MINOTOLA.

THE AREA OF THE SJCC PROPERTY IS APPROXIMATELY 1.2 ACRES.  THE SITE TOPOGRAPHY IN THE IMMEDIATE VICINITY OF
SJCC IS FLAT WITH NO PREDOMINANT SLOPE DIRECTION.  SURFACE ELEVATIONS AT SJCC RANGE FROM BETWEEN
APPROXIMATELY 120 AND 123 FEET, NATIONAL GEODETIC VERTICAL DATUM (NGVD).

A LINE OF THE CENTRAL RAILROAD OF NEW JERSEY RUNS ADJACENT TO THE NORTHWEST PROPERTY BOUNDARY OF SJCC.  THE
TRACK GRADE LIES APPROXIMATELY ONE TO THREE FEET BELOW THE ELEVATION OF THE SJCC PROPERTY. TWO BUILDINGS ARE
CURRENTLY LOCATED ON THIS PROPERTY.  IN 1979, A FIRE AT THE FACILITY DESTROYED MUCH OF THE ORIGINAL 16,000
SQUARE FOOT MANUFACTURING BUILDING.  THE REMAINS OF THIS BUILDING OCCUPY THE NORTHEAST CORNER OF THE SJCC
PROPERTY.  FIGURE 2 SHOWS THE LOCATION OF THIS BUILDING AND OTHER STRUCTURES AT SJCC (NOTE THAT THE
DUMPSTERS, DRUM STORAGE AREA AND FORMER TRICHLOROETHYLENE (TCE) TANK ARE NO LONGER PRESENT AT THE SJCC SITE). 
FOLLOWING THE FIRE, ALL OPERATIONS OF THE COMPANY WERE RELOCATED TO A SEPARATE BUILDING ON THE WESTERN
PORTION OF THE SJCC PROPERTY.  IN ADDITION, TWO SINGLE-FAMILY RESIDENCES ARE LOCATED ON CENTRAL AVENUE
IMMEDIATELY SOUTH OF THE ABANDONED MANUFACTURING BUILDING.

THE GSC PROPERTY OCCUPIES AN AREA OF APPROXIMATELY 3,000 SQUARE FEET. THE TOPOGRAPHY AT THE GSC SITE IS ALSO
FLAT.  SURFACE ELEVATIONS RANGE FROM APPROXIMATELY 121 TO 122 FEET, NGVD.  GSC OPERATES FROM A SMALL  
BUILDING OF APPROXIMATELY 1,800 SQUARE FEET WHICH COVERS MUCH OF THE PROPERTY (FIGURE 3).  THE PROPERTY IS
SURROUNDED BY RESIDENTIAL DWELLINGS AND SMALL COMMERCIAL ESTABLISHMENTS.

THE LAND AREA DOWNGRADIENT FROM THE SITES IS OCCUPIED PRIMARILY BY RESIDENCES AND SMALL BUSINESSES.  A
RECREATIONAL AREA LIES ADJACENT TO THE CLEARY JUNIOR HIGH SCHOOL, LOCATED APPROXIMATELY 2,000 FEET SOUTH OF
THE SITES.  THE PREDOMINANTLY RURAL AREA SURROUNDING MINOTOLA IS CONSIDERED TO BE ONE OF NEW JERSEY'S PRIME
AGRICULTURAL REGIONS.  WHILE SOME OF THIS AREA IS IRRIGATED, ONLY ONE IRRIGATION WELL IS KNOWN TO   EXIST
BETWEEN THE SITES AND WHEAT ROAD (FIGURE 1).

THERE ARE NO SURFACE WATER FEATURES IN THE IMMEDIATE VICINITY OF EITHER SITE.  THE NEAREST SURFACE WATER
STREAM, DEEP RUN, IS LOCATED APPROXIMATELY 1.2 MILES FROM THE SITES.  RUNOFF COLLECTED IN STORM DRAINS IN
MINOTOLA IS DISCHARGED TO THIS STREAM.  WHILE THE NEAREST CATCH BASIN IS REPORTEDLY LOCATED APPROXIMATELY 600
FEET FROM SJCC, SURFACE RUNOFF FROM SJCC APPEARS TO TRAVEL INTO THE DRAINAGE DITCH ALONG THE RAILROAD TRACKS
ADJACENT TO THE SJCC PROPERTY.  SURFACE WATER AT GSC APPEARS TO INFILTRATE DIRECTLY INTO THE SOIL SURROUNDING
THE GSC BUILDING.

ALL RESIDENTS IN THE VICINITY OF THE SITES ARE CONNECTED TO THE BOROUGH WATER SUPPLY SYSTEM.  THIS SYSTEM
SERVES 50 PERCENT OF THE BOROUGH LAND AREA AND 75 PERCENT OF THE POPULATION AND EXTENDS APPROXIMATELY 4,000
FEET DOWNGRADIENT FROM THE SITES.  THE TWO DEEP WELLS WHICH PROVIDE WATER FOR THE SYSTEM ARE LOCATED
APPROXIMATELY 2,000 FEET NORTHEAST (UPGRADIENT) OF THE SITES.

#SHEA
SITE HISTORY AND ENFORCEMENT ACTIVITIES

THE SJCC, IN OPERATION SINCE 1940, IS AN ACTIVE FACILITY WHICH WAS ONCE ENGAGED IN THE MANUFACTURE OF
MILITARY CLOTHING.  ACCORDING TO INFORMATION OBTAINED FROM THE NEW JERSEY DEPARTMENT OF ENVIRONMENTAL
PROTECTION (NJDEP) FILES, VOLATILE ORGANIC COMPOUNDS (VOCS), PARTICULARLY TCE, WERE USED IN THE DRY CLEANING
PROCESSES OF THE COMPANY'S MANUFACTURING OPERATIONS.  WASTEWATERS CONTAINING VOCS WERE ROUTINELY DISCHARGED
DIRECTLY ONTO THE FACILITY GROUNDS LOCATED BETWEEN THE CORNER OF THE ORIGINAL MANUFACTURING BUILDING AND THE
ADJACENT RAILROAD TRACKS.  OTHER PROCESS WASTES WERE ALSO STORED IN LEAKING DRUMS.  THESE DISPOSAL PRACTICES



POSSIBLY OCCURRED SINCE 1940.  IN ADDITION, ACCORDING TO NJDEP FILES, IN 1979, A FIRE AT THE FACILITY MAY
HAVE RESULTED IN THE RELEASE OF AN ESTIMATED 275 GALLONS OF TCE FROM AN ON-SITE STORAGE TANK (FIGURE 2).

IN EARLY 1981, IN RESPONSE TO A COMPLAINT BY A NEARBY RESIDENT, THE NJDEP PERFORMED SEVERAL INSPECTIONS OF
THE SJCC FACILITY.  THE RESIDENT BELIEVED HER WELL WAS POLLUTED AND WAS WORRIED "BECAUSE A NEARBY CLOTHING
FACTORY DUMPS A BLACK WASTE ONTO THE GROUND." SAMPLES WERE COLLECTED FROM LIQUID AND SOLID WASTES AND A
PUDDLE OF SURFACE WATER LOCATED BENEATH A DISCHARGE PIPE OF THE NORTHWEST CORNER OF THE MANUFACTURING
BUILDING.  AN ADDITIONAL SAMPLE WAS COLLECTED FROM THE CONTENTS OF A LEAKING DRUM LOCATED BESIDE THE
BUILDING.  ANALYSIS OF THESE SAMPLES REVEALED ELEVATED CONCENTRATIONS OF VOCS WITH CONCENTRATIONS RANGING AS
HIGH AS 620,000 PARTS PER BILLION (PPB).

ACCORDING TO INFORMATION OBTAINED FROM THE NJDEP, IN MAY 1981, A LIMITED SOIL REMOVAL WAS CONDUCTED BY SJCC. 
REPORTEDLY, THIRTYTHREE 55-GALLON DRUMS OF CONTAMINATED SOIL WERE REMOVED FROM THE FACILITY.  NO OTHER
DETAILS REGARDING THIS ACTION ARE AVAILABLE.

IN OCTOBER 1981, SJCC AGREED TO INSTALL FOUR GROUNDWATER MONITORING WELLS AT LOCATIONS SPECIFIED BY NJDEP. 
LABORATORY ANALYSIS OF SAMPLES OBTAINED FROM THE WELLS INDICATED THE PRESENCE OF A VARIETY OF VOCS. THE
FOLLOWING VOCS (AND THE HIGHEST CONCENTRATIONS DETECTED) WERE IDENTIFIED IN SJCC WELL 2, LOCATED DOWNGRADIENT
FROM THE ABANDONED MANUFACTURING BUILDING: TCE (9,860 PPB); TOLUENE (82 PPB); 1,2-DICHLOROETHANE (59 PPB);
TETRACHLOROETHYLENE (28 PPB); AND BENZENE (22 PPB).

DURING THE FOLLOWING YEAR, SOIL SAMPLES COLLECTED BY NJDEP AT SJCC DETECTED ELEVATED CONCENTRATIONS OF TCE,
TETRACHLOROETHYLENE (PCE) AND CHLOROFORM.  TCE, PCE, AND CHLOROFORM WERE DETECTED AT CONCENTRATIONS OF
940,000, 340,000 AND 47,000 PPB, RESPECTIVELY.

BETWEEN NOVEMBER 1981 AND DECEMBER 1983, SJCC INSTALLED AN ADDITIONAL EIGHT GROUNDWATER MONITORING WELLS AT,
AND DOWNGRADIENT FROM THE SJCC FACILITY.  FIGURE 1 SHOWS THE LOCATIONS OF THE SJCC MONITORING WELLS. TCE
CONCENTRATIONS WERE HIGHEST IN WELLS AT, AND IMMEDIATELY DOWNGRADIENT FROM THE MANUFACTURING BUILDING.  THE
HIGHEST REPORTED CONCENTRATION OF TCE, 79,000 PPB, WAS DETECTED IN SJCC WELL 2 IN JULY 1984.  THESE WELLS
CONTINUE TO BE SAMPLED IN ACCORDANCE WITH REQUIREMENTS ESTABLISHED BY NJDEP.

IN JANUARY 1984, SJCC ENTERED INTO AN ADMINISTRATIVE ORDER ON CONSENT (ACO) WITH THE NJDEP.  PURSUANT TO THIS
ORDER, SJCC BEGAN OPERATION OF A GROUNDWATER EXTRACTION AND TREATMENT SYSTEM IN 1985.  GROUNDWATER IS 
EXTRACTED FROM TWO WELLS (3A AND 12), LOCATED NEAR SJCC, AT A CONTINUOUS COMBINED RATE OF APPROXIMATELY 25
GALLONS PER MINUTE (GPM) (FIGURE 1). EXTRACTED GROUNDWATER IS THEN TREATED BY A SYSTEM COMPRISED OF TWO AIR
STIPPERS CONNECTED IN SERIES.  A THIRD WELL (11), LOCATED ON SUMMER ROAD, CONTINUOUSLY EXTRACTS GROUNDWATER
AT AN ESTIMATED TEN GPM FOR DISCHARGE DIRECTLY TO THE BUENA BOROUGH MUNICIPAL UTILITIES AUTHORITY (BBMUA)
SEWER SYSTEM.  TREATMENT SYSTEM EFFLUENT IS DISCHARGED TO THE GROUNDWATER VIA AN INJECTION WELL.  THIS
SYSTEM, WHICH REMAINS IN OPERATION TODAY, HAS SERVED TO CONTAIN THE CONTAMINATED GROUNDWATER PLUME TO SOME
EXTENT.

IN NOVEMBER 1984, NJDEP INSTALLED FIVE GROUNDWATER MONITORING WELLS DOWNGRADIENT FROM THE SITES (FIGURE 1). 
FOUR VOCS WERE DETECTED DURING TWO SAMPLING EVENTS.  THE MAXIMUM CONCENTRATION DETECTED WAS 2.2 PPB OF PCE IN
NJDEP WELL 4 (NJ4).

GARDEN STATE CLEANERS IS AN ACTIVE DRY CLEANER IN OPERATION SINCE 1966. UNTIL 1985, ACCORDING TO A NJDEP
ADMINISTRATIVE ORDER AND NOTICE OF CIVIL ADMINISTRATIVE PENALTY ASSESSMENT, WASTES WERE DISCHARGED THROUGH 
PIPES LOCATED ON THE NORTH WALL OF THE BUILDING TO THE GROUND BELOW. PCE WAS THE PRIMARY COMPOUND USED BY GSC
IN ITS PROCESSES.

IN 1984, WHEN ELEVATED CONCENTRATIONS OF PCE WERE DETECTED IN SJCC WELLS 6 AND 8, LOCATED ADJACENT TO AND
IMMEDIATELY DOWNGRADIENT FROM GSC, SOIL SAMPLES WERE COLLECTED FROM THE GSC PROPERTY.  PCE AND TCE WERE
IDENTIFIED AT 43,000 AND 16,500 PPB RESPECTIVELY IN A SAMPLE COLLECTED FROM BENEATH THE STEAM CONDENSATE PIPE
LOCATED ON THE NORTH WALL OF THE GSC BUILDING.  IN 1988, ANALYSES OF SAMPLES COLLECTED FROM SJCC WELLS 6 AND
8 INDICATED CONCENTRATIONS OF PCE AT 6,100 AND 450 PPB, RESPECTIVELY.



IN 1985, GSC FAILED TO ENTER INTO AN ACO WITH THE NJDEP.  THE ORDER WOULD HAVE REQUIRED GSC TO DETERMINE THE
NATURE AND EXTENT OF CONTAMINATION AT THE SITE AND EVALUATE APPROPRIATE MEASURES FOR REMEDIATION OF THE
CONTAMINATION.  IN JULY 1987, NJDEP ISSUED GSC AN ADMINISTRATIVE ORDER AND NOTICE OF CIVIL ADMINISTRATIVE
PENALTY ASSESSMENT.

IN JUNE 1986, THE SJCC AND GSC SITES WERE RECOMMENDED BY NJDEP FOR INCLUSION ON THE ENVIRONMENTAL PROTECTION
AGENCY'S (EPA) NATIONAL PRIORITIES LIST (NPL).  TWO YEARS LATER, EPA PROPOSED ADDING THE SITES   TO THE NPL. 
IN MARCH AND OCTOBER 1989, GSC AND SJCC, RESPECTIVELY, WERE OFFICIALLY ADDED TO THE NPL.

ON JULY 5, 1988, EPA SENT A SPECIAL NOTICE LETTER TO BOTH SJCC AND GSC NOTIFYING THE COMPANIES OF EPA'S
INTENT TO CONDUCT THE NECESSARY REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS).  ADDITIONALLY, SJCC AND GSC
WERE PRESENTED WITH THE OPPORTUNITY TO UNDERTAKE THE WORK.  SJCC DECLINED THE OPPORTUNITY TO PARTICIPATE IN
THE INVESTIGATION.  GSC GAVE NO INDICATION THAT IT WAS EITHER INTERESTED IN, OR CAPABLE OF,
UNDERTAKING THE RI/FS.

DURING JANUARY AND MARCH 1989, AN INITIAL SOIL GAS SURVEY WAS CONDUCTED BY EPA'S EMERGENCY RESPONSE TEAM. 
THE SURVEY WAS INTENDED TO PROVIDE INFORMATION CONCERNING SOURCES OF CONTAMINATION, AS WELL AS THE EXTENT  
OF MIGRATION OF CONTAMINANTS IN GROUNDWATER.  THE SAMPLING RESULTS SHOWED THAT THE HIGHEST TCE CONCENTRATIONS
WERE FOUND ADJACENT TO THE SJCC PROPERTY.  IN ADDITION, IT WAS FOUND THAT THE HIGHEST PCE   CONCENTRATIONS
WERE FOUND NEAR GSC.  THESE RESULTS WERE EXPECTED BASED ON THE PRIMARY CLEANING SOLVENTS USED AT EACH
FACILITY.  MORE DETAILS ON THE SOIL GAS SURVEY CAN BE FOUND IN THE REMEDIAL INVESTIGATION (RI) REPORT.

ON AUGUST 29, 1989, EPA PROVIDED SJCC WITH A SECOND OPPORTUNITY TO CONDUCT OR FINANCE (IN PART) THE RI/FS AS
OUTLINED IN THE FINAL WORK AND FIELD OPERATIONS PLANS DEVELOPED FOR THE SITES IN AUGUST 1989.  AGAIN,   SJCC
DECLINED THE OPPORTUNITY'

IN NOVEMBER 1989, EPA BEGAN A RI/FS FOR BOTH SITES.  PHASE I OF THE RI INCLUDED PRIMARILY SHALLOW AND
SUBSURFACE SOIL SAMPLING, SHALLOW AND INTERMEDIATE WELL INSTALLATION, AND GROUNDWATER SAMPLING, AND CONTINUED
THROUGH FEBRUARY 1990.  PHASE II WAS CONDUCTED BETWEEN JANUARY AND APRIL 1991 AND INCLUDED SHALLOW SOIL
SAMPLING, INTERMEDIATE AND DEEP MONITORING WELL INSTALLATION, AND GROUNDWATER SAMPLING ACTIVITIES.

ALSO IN 1989, SJCC BEGAN THE INSTALLATION OF A LIMITED SOIL VAPOR EXTRACTION SYSTEM IN THE VICINITY OF THE
TCE STORAGE TANK THAT REPORTEDLY RUPTURED IN THE 1979 FIRE.  THIS PROJECT WAS ABANDONED, HOWEVER, WITH THE
START OF EPA'S RI.

ON JULY 18, 1991, BOTH COMPANIES WERE INFORMED OF THEIR POTENTIAL FINANCIAL LIABILITIES IN CONNECTION WITH
WORK PERFORMED AT THE SITES. THE NOTICE LETTER ALSO INFORMED THE "POTENTIALLY RESPONSIBLE PARTIES (PRPS)"
THAT EPA MAY CONDUCT, OR REQUIRE THE PRPS TO CONDUCT, RESPONSE ACTIONS AT THE SITES.  FURTHER, THE LETTER
STATED THAT IF THE RESPONSE ACTIONS ARE PERFORMED BY EPA, RATHER THAN A PRP, EPA HAS THE AUTHORITY TO RECOVER
THE PUBLIC FUNDS EXPENDED TO RESPOND TO THE RELEASE OF HAZARDOUS SUBSTANCES AT THE SITES.

#HCI
HIGHLIGHTS OF COMMUNITY INVOLVEMENT

IN AUGUST 1989, EPA PREPARED A COMMUNITY RELATIONS PLAN FOR THE SITES. THIS DOCUMENT DESIGNATED THE BUENA
BOROUGH MUNICIPAL BUILDING AND EPA'S REGIONAL PUBLIC DOCKET OFFICE IN NEW YORK CITY AS INFORMATION
REPOSITORIES FOR THE SITES (APPENDIX DD OF THE RESPONSIVENESS SUMMARY). ALL KEY, SITE-RELATED DOCUMENTS
(INCLUDING THE ADMINISTRATIVE RECORD FILE) ARE MAINTAINED AT THESE REPOSITORY LOCATIONS.

ON NOVEMBER 20, 1989, A LOCAL PUBLIC AVAILABILITY SESSION WAS HELD, AT WHICH REPRESENTATIVES FROM EPA AND ITS
CONTRACTOR WERE AVAILABLE TO ANSWER ANY QUESTIONS REGARDING THE PLANS FOR INVESTIGATING THE SITES. PRIOR TO
THE MEETING, A FACT SHEET OUTLINING THE COMPONENTS OF THE INVESTIGATION WAS DISTRIBUTED THROUGHOUT THE
COMMUNITY.

IN MARCH 1991, AT THE START OF PHASE II OF THE REMEDIAL INVESTIGATION, AN UPDATED FACT SHEET WAS ISSUED TO
SUMMARIZE THE RESULTS OF PHASE I OF THE INVESTIGATION AND OUTLINE THE PLANS FOR PHASE II.



THE DRAFT RI/FS REPORTS AND PROPOSED PLAN FOR THE SJCC AND GSC SITES WERE RELEASED TO THE PUBLIC AND BOTH
SJCC AND GSC ON THURSDAY, JULY 18, 1991.  THESE DOCUMENTS WERE MADE AVAILABLE TO THE PUBLIC AT BOTH
INFORMATION REPOSITORY LOCATIONS.  ON FRIDAY, JULY 19, A PRESS RELEASE WAS ISSUED ANNOUNCING THE AVAILABILITY
OF THE DOCUMENTS AND THE INITIATION OF A PUBLIC COMMENT PERIOD.  ALSO, ON THIS DAY, A NOTICE OF AVAILABILITY
FOR THE DOCUMENTS WAS PUBLISHED IN THE PRESS OF ATLANTIC CITY AND THE DAILY JOURNAL NEWSPAPERS.  THESE
NOTICES OUTLINED THE REMEDIAL ALTERNATIVES AND PROVIDED THE DATES FOR THE PUBLIC COMMENT PERIOD AND PUBLIC
MEETING.  THE PUBLIC COMMENT PERIOD WAS HELD FROM JULY 19 THROUGH AUGUST 19, 1991.  THE PUBLIC MEETING WAS
HELD ON THURSDAY, AUGUST 8, AT THE BUENA BOROUGH MUNICIPAL BUILDING.  AT THIS MEETING, REPRESENTATIVES FROM
EPA AND ITS CONTRACTOR PRESENTED THE RI/FS RESULTS AND REMEDIAL ALTERNATIVES AND ANSWERED QUESTIONS ABOUT THE
INVESTIGATION AND ALTERNATIVES UNDER CONSIDERATION.  A TRANSCRIPT OF THE PUBLIC MEETING IS INCLUDED IN THE
ADMINISTRATIVE RECORD FILE FOR THE SITES.

ALL COMMENTS WHICH WERE RECEIVED BY EPA PRIOR TO THE END OF THE PUBLIC COMMENT PERIOD, INCLUDING THOSE
EXPRESSED VERBALLY AT THE PUBLIC MEETING, ARE ADDRESSED IN THE RESPONSIVENESS SUMMARY (APPENDIX D) OF THIS
RECORD OF DECISION (ROD).

THIS DECISION DOCUMENT PRESENTS THE SELECTED REMEDIAL ACTION FOR THE SOUTH JERSEY CLOTHING COMPANY AND GARDEN
STATE CLEANERS SITES, IN BUENA BOROUGH, NEW JERSEY, CHOSEN IN ACCORDANCE WITH THE COMPREHENSIVE ENVIRONMENTAL
RESPONSE, COMPENSATION AND LIABILITY ACT OF 1980 (CERCLA), AS AMENDED BY THE SUPERFUND AMENDMENTS AND
REAUTHORIZATION ACT OF 1986, 42 USCA 9601, ET SEQ., AND TO THE EXTENT PRACTICABLE, THE NATIONAL OIL AND
HAZARDOUS SUBSTANCES POLLUTION CONTINGENCY PLAN (NCP), 40 CFR 300 ET SEQ.  THE DECISION IS BASED ON THE
ADMINISTRATIVE RECORD ESTABLISHED FOR THESE SITES.

#SRRA
SCOPE AND ROLE OF RESPONSE ACTION

THIS ROD ADDRESSES REMEDIATION OF THE CONTAMINATED GROUNDWATER PLUME, ONE OF THE PRIMARY THREATS POSED BY THE
SITES.  IN ADDITION, THE CONTAMINATED SOIL, WHICH REPRESENTS THE SOURCE OF GROUNDWATER CONTAMINATION, IS
ADDRESSED AS THE PRINCIPAL THREAT TO HUMAN HEALTH AND THE ENVIRONMENT POSED BY THE SITES.  CONTAMINANT SOIL
CONCENTRATIONS WOULD BE REDUCED TO COMPLY WITH THE APPROPRIATE REQUIREMENTS AND MINIMIZE CONTINUED RELEASES
OF CONTAMINANTS TO THE GROUNDWATER.  CURRENT AND FUTURE EXPOSURE TO, AND MIGRATION OF, GROUNDWATER
CONTAMINANTS WOULD BE CONTROLLED, AND CONTAMINANT CONCENTRATIONS REDUCED TO WITHIN THE APPROPRIATE DRINKING
WATER STANDARDS.  THIS RESPONSE ACTION ADDRESSES ALL KNOWN SOIL AND GROUNDWATER CONTAMINATION AND IS THE
FINAL ACTION CONTEMPLATED FOR THE SITES.

#SC
SITE CHARACTERISTICS

THE SCOPE OF THE RI FOR THE SJCC AND GSC SITES INCLUDED STUDIES FOR ALL MEDIA THAT MAY BE CONTAMINATED. 
SOIL, GROUNDWATER AND AIR AT AND IN THE VICINITY OF THE SITES WERE INVESTIGATED.

FIGURES 4 AND 5 SHOW THE APPROXIMATE AREAL EXTENT OF SOIL CONTAMINATION AT THE SJCC AND GSC SITES AS FOUND
DURING THE RI.  THE ESTIMATED VOLUME OF CONTAMINATED SOIL AT BOTH SITES TOTALS 1,600 CUBIC YARDS (1,400 AND
200 CUBIC YARDS AT SJCC AND GSC, RESPECTIVELY).  CONTAMINANTS IN SOIL IN THESE AREAS EXCEED THE SOIL CLEANUP
LEVEL GOALS DEVELOPED FOR THE SITES. BASED ON THE RESULTS FROM OTHER SAMPLING EFFORTS, INCLUDING GROUNDWATER
SAMPLES COLLECTED FROM WELLS ADJACENT TO AND IMMEDIATELY DOWNGRADIENT FROM THESE AREAS, AND THE HIGH LEVELS
OF CONTAMINANTS DETECTED IN THE 9 TO 10 FOOT DEPTH RANGE, SOIL CONTAMINATION IN EACH OF THESE AREAS IS
BELIEVED TO EXTEND TO A DEPTH OF 25 FEET.  SUMMARIES OF THE COMPOUNDS DETECTED AT SJCC AND GSC DURING BOTH
PHASES OF THE RI AND THE CLEANUP LEVEL GOALS FOR THOSE COMPOUNDS ARE PROVIDED IN TABLES 1 AND 2.

AT SJCC, THE ZONE OF SOIL CONTAMINATION EXTENDS FROM THE NORTHWEST CORNER OF THE ABANDONED MANUFACTURING
BUILDING TO THE ADJACENT RAILROAD BED.  ACCORDING TO INFORMATION OBTAINED FROM THE NJDEP FILES, THIS IS THE
SAME AREA WHERE WASTES WERE REPORTED TO HAVE BEEN DISPOSED.  TCE WAS THE PREDOMINANT CONTAMINANT IDENTIFIED
AT SJCC WITH A MAXIMUM DETECTED CONCENTRATION OF 68,000 PPB.  OTHER VOCS WERE DETECTED AT LOWER 
CONCENTRATIONS IN THE SOIL AT SJCC (TABLE 1).  CONTAMINANTS DETECTED DURING THE RI AT CONCENTRATIONS
EXCEEDING THE SOIL CLEANUP LEVEL GOALS INCLUDED TCE, PCE AND ACETONE.



AT GSC, THE ZONE OF SOIL CONTAMINATION IS CONFINED TO A SMALL AREA ADJACENT TO THE NORTH WALL OF THE GSC
BUILDING.  ACCORDING THE NJDEP FILES, THIS IS THE SAME AREA WHERE WASTES WERE REPORTED TO HAVE BEEN
DISCHARGED.  PCE WAS THE PREDOMINANT CONTAMINANT IDENTIFIED IN SOIL AT GSC WITH A MAXIMUM DETECTED
CONCENTRATION OF 1,300,000 PPB.  OTHER VOCS, DETECTED AT LOWER CONCENTRATIONS, ARE SHOWN IN TABLE 2. 
CONTAMINANTS DETECTED DURING THE RI AT CONCENTRATIONS EXCEEDING THE SOIL CLEANUP LEVEL GOALS AT GSC ALSO
INCLUDED PCE, TCE AND ACETONE.

GROUNDWATER

DURING THE RI, A ZONE OF CONTAMINATED GROUNDWATER CONTAINING TCE, PCE AND OTHER VOCS WAS IDENTIFIED (FIGURES
6 AND 7).  THIS ZONE EXTENDS FROM THE SHALLOW WELLS LOCATED NEAR SJCC AND GSC TO EPA'S INTERMEDIATE WELLS 6I
(EP-6I) AND 12I (EP-12I).  TCE AND PCE WERE DETECTED IN EP-8D, A DEEP WELL LOCATED DOWNGRADIENT FROM THE
SITES, AT CONCENTRATIONS OF 0.9 AND 7 PPB, RESPECTIVELY.  THE HIGHEST CONCENTRATIONS OF VOCS WERE FOUND
WITHIN THE SHALLOW AQUIFER BETWEEN THE SITES AND SJCC WELL 8.  SEVEN VOCS DETECTED IN GROUNDWATER SAMPLES
EXCEEDED STATE AND FEDERAL MAXIMUM CONTAMINANT LEVELS (MCLS) FOR DRINKING WATER.  MCLS ARE ENFORCEABLE
STANDARDS WHICH APPLY TO SPECIFIC CONTAMINANTS WHICH EPA AND THE STATE OF NEW JERSEY HAVE DETERMINED HAVE AN
ADVERSE EFFECT ON HUMAN HEALTH. THESE COMPOUNDS INCLUDED TCE, PCE AND OTHER VOCS AS SUMMARIZED IN TABLE 3. 
THIS TABLE ALSO IDENTIFIES THE MCLS FOR THE COMPOUNDS.

THE CONTAMINATED SOIL LOCATED AT THE NORTHWEST CORNER OF THE MANUFACTURING BUILDING AT SJCC HAS BEEN
IDENTIFIED AS THE MOST PROBABLE SOURCE OF CONTAMINATED GROUNDWATER EMANATING FROM SJCC.

THIS DETERMINATION IS BASED ON THE FINDING THAT SJCC WELL 2, LOCATED DOWNGRADIENT FROM THE CONTAMINATED SOIL,
HAS SHOWN THE HIGHEST CONCENTRATIONS OF TCE THROUGHOUT THE RI.  IN ADDITION, NEITHER TCE NOR PCE WAS DETECTED
IN SJCC WELL 9 LOCATED UPGRADIENT FROM THE AREA OF CONTAMINATED SOIL.  THE LOCATION OF THE LIKELY SOURCE OF
PCE IS THE CONTAMINATED SOIL ADJACENT TO THE NORTH WALL OF THE GSC BUILDING. GROUNDWATER SAMPLING RESULTS
SHOW THAT THE CONCENTRATIONS OF PCE IN SJCC WELLS 6 AND 8, LOCATED ADJACENT AND IMMEDIATELY DOWNGRADIENT FROM
GSC, ARE SUBSTANTIALLY HIGHER THAN THOSE DETECTED IN OTHER SJCC WELLS. SIMILAR CONCENTRATIONS OF PCE WERE
IDENTIFIED IN WELLS UPGRADIENT FROM GSC.

A VERTICAL PROFILE OF THE VOC CONTAMINATION DETECTED DURING PHASE II IS SHOWN ON FIGURE 8.  WHEN VIEWED IN
COMBINATION WITH GROUNDWATER FIGURES 6 AND 7, THE TCE AND PCE CONCENTRATION.  CONTOUR MAPS, IT APPEARS THAT
THE TCE AND PCE CONTAMINATION IS MIGRATING DEEPER INTO THE GROUNDWATER AQUIFER AS IT TRAVELS FROM THE SITES. 
THE CONTAMINATION WAS DETECTED IN WELL EP-6I AND FURTHER DOWNGRADIENT IN EP-12I.  NEITHER TCE NOR PCE WERE
DETECTED IN ANY OTHER INTERMEDIATE WELLS (INCLUDING THOSE DOWNGRADIENT FROM EP-12I).

AIR

THE AIR EMISSION RATES MEASURED AT SJCC RANGED FROM NON-DETECT TO 1,463 UG/M3-MIN (MICROGRAMS PER CUBIC METER
PER MINUTE) FOR TCE.  AS THE PRIMARY CONTAMINANT AT SJCC, A CONTOUR MAP OF TCE EMISSION RATES FROM SJCC WAS
GENERATED TO SHOW AN EMISSION PROFILE OF THE SITE (SEE RI REPORT).  BASED ON MODELING, 24-HOUR EMISSION
VALUES WERE PRODUCED.  THE TCE VALUE FOR SJCC AT A DISTANCE OF 100 METERS WAS 44.32 UG/M3.

AT GSC, AIR EMISSION RATES MEASURED RANGED FROM NON-DETECT TO 10,955 UG/M3-MIN FOR PCE.  THE RI REPORT
PROVIDES AN AIR EMISSION PROFILE FOR PCE AT GSC.  THE PCE VALUE FOR GSC AT 100 METERS WAS 0.0024 UG/M3.
COMPARISON OF THIS VALUE, TO A VALUE OF 1.1 UG/M3 (I.E., A VALUE CORRESPONDING TO A 1 X (10-6) (CORRESPONDING
TO A ONE IN A MILLION) RISK OBTAINED FROM THE 1989 HEALTH EFFECTS ASSESSMENT SUMMARY TABLE), INDICATES THAT
AIR EMISSIONS AT GSC ARE OF NO CONCERN TO OFF-SITE RESIDENTS.

#SSR
SUMMARY OF SITE RISKS

EPA CONDUCTED A BASELINE RISK ASSESSMENT TO EVALUATE THE POTENTIAL RISKS TO HUMAN HEALTH AND THE ENVIRONMENT
ASSOCIATED WITH THE SJCC AND GSC SITES IN THEIR CURRENT STATES.  THE RISK ASSESSMENT FOCUSED ON CONTAMINANTS
IN THE AMBIENT AIR, SURFACE SOIL AND DOWNGRADIENT GROUNDWATER WHICH ARE LIKELY TO POSE SIGNIFICANT RISKS TO
HUMAN HEALTH AND THE ENVIRONMENT.



SUMMARIES OF THE CONTAMINANTS OF CONCERN (COCS) IN SAMPLED MATRICES ARE LISTED ON TABLE 4.

EPA'S RISK ASSESSMENT IDENTIFIED SEVERAL POTENTIAL EXPOSURE PATHWAYS BY WHICH THE .PUBLIC MAY BE EXPOSED TO
CONTAMINANT RELEASES AT THE SITES UNDER POTENTIAL PRESENT AND FUTURE LAND USE SCENARIOS.  UNDER EACH
SCENARIO, THE PATHWAYS WERE EVALUATED FOR EXPOSURE TO THE MEDIA OF CONCERN (I.E., AMBIENT AIR, SURFACE SOIL
AND DOWNGRADIENT GROUNDWATER). THESE EXPOSURE PATHWAYS INCLUDED THE FOLLOWING: INGESTION, INHALATION, AND
DERMAL ABSORPTION.  THE RECEPTOR GROUPS FOR WHICH RISKS WERE EVALUATED AT THE SITES INCLUDED THE FOLLOWING:
ADULT WORKERS, RESIDENTS, TRESPASSERS AND CUSTOMERS, ADOLESCENT RESIDENTS AND TRESPASSERS, AND FINALLY, CHILD
RESIDENTS.  THE RECEPTOR GROUPS AND RELEVANT EXPOSURE ROUTES CONSIDERED ARE SHOWN ON TABLE 5.  EXPOSURES WERE
BASED ON REASONABLE MAXIMUM CONCENTRATIONS, CALCULATED AS THE 95TH PERCENTILE UPPER CONFIDENCE LIMIT (95
PERCENT UCL) OF THE ARITHMETIC MEAN.  THIS REASONABLE MAXIMUM EXPOSURE IS DEFINED AS THE HIGHEST EXPOSURE
THAT IS REASONABLY EXPECTED TO OCCUR AT THE SITES FOR INDIVIDUAL AND COMBINED PATHWAYS.

UNDER CURRENT EPA GUIDELINES, THE LIKELIHOOD OF CARCINOGENIC (CANCER CAUSING) AND NON-CARCINOGENIC EFFECTS
DUE TO EXPOSURE TO SITE CHEMICALS ARE CONSIDERED SEPARATELY.  IT WAS ASSUMED THAT THE TOXIC EFFECTS OF THE 
SITE-RELATED CHEMICALS WOULD BE ADDITIVE.  THUS, CARCINOGENIC AND NON-CARCINOGENIC RISKS ASSOCIATED WITH
EXPOSURES TO INDIVIDUAL COMPOUNDS OF CONCERN WERE SUMMED TO INDICATE THE POTENTIAL RISKS ASSOCIATED WITH
MIXTURES OF POTENTIAL CARCINOGENS AND NON-CARCINOGENS, RESPECTIVELY.

NON-CARCINOGENIC RISKS WERE ASSESSED USING A HAZARD INDEX (HI) APPROACH, BASED ON A COMPARISON OF EXPECTED
CONTAMINANT INTAKES AND SAFE LEVELS OF INTAKE (REFERENCE DOSES). REFERENCE DOSES (RFDS) HAVE BEEN DEVELOPED
BY EPA FOR INDICATING THE POTENTIAL FOR ADVERSE HEALTH EFFECTS.  RFDS, WHICH ARE EXPRESSED IN UNITS OF
MG/KG-DAY (MILLIGRAMS PER KILOGRAM PER DAY), ARE ESTIMATES OF DAILY EXPOSURE LEVELS FOR HUMANS WHICH ARE
THOUGHT TO BE SAFE OVER A LIFETIME (INCLUDING SENSITIVE INDIVIDUALS). ESTIMATED INTAKES OF CHEMICALS FROM
ENVIRONMENTAL MEDIA (E.G., THE AMOUNT OF A CHEMICAL INGESTED FROM CONTAMINATED DRINKING WATER) ARE COMPARED
WITH THE RFD TO DERIVE THE HAZARD QUOTIENT FOR THE CONTAMINANT IN THE PARTICULAR MEDIUM.  THE HI IS OBTAINED
BY ADDING THE HAZARD QUOTIENTS FOR ALL COMPOUNDS ACROSS ALL MEDIA.

A HI GREATER THAN 1.0 INDICATES THAT THE POTENTIAL EXISTS FOR NONCARCINOGENIC HEALTH EFFECTS TO OCCUR AS A
RESULT OF SITE-RELATED EXPOSURES.  THE HI PROVIDES A USEFUL REFERENCE POINT FOR GAUGING THE POTENTIAL
SIGNIFICANCE OF MULTIPLE CONTAMINANT EXPOSURES WITHIN A SINGLE MEDIUM OR ACROSS MEDIA.

FOR THE SJCC AND GSC SITES, NONE OF THE ESTIMATED HI VALUES FROM CURRENT EXPOSURE TO SURFACE SOIL EXCEEDED
1.0 FOR ANY POTENTIAL RECEPTOR.  TABLE 6 PRESENTS THE TOTAL ESTIMATED HIS FOR CURRENT EXPOSURE TO THE VARIOUS
ENVIRONMENTAL MEDIA.  UNDER THE FUTURE SCENARIO, THE HI WAS ALSO BELOW 1.0 FOR SURFACE SOIL EXPOSURE FOR AN
ADULT NON-RESIDENT WORKER AT SJCC. AT GSC, HOWEVER, THE HI EXCEEDED 1.0 FOR ON-SITE ADOLESCENT AND CHILD
RESIDENTS.  THE HI VALUES FOR THESE RECEPTORS WERE 1.5 AND 3.6, RESPECTIVELY.  IN ADDITION, UNDER THE FUTURE
SCENARIO, THE HI EXCEEDED 1.0 FOR BOTH ON- AND OFF-SITE RESIDENTS EXPOSED TO GROUNDWATER VIA INGESTION.  WHEN
THE ESTIMATED HIS WERE SUMMED FOR EACH ENVIRONMENTAL MEDIA TO CALCULATE THE TOTAL HIS FOR POTENTIAL
RECEPTORS, THE TOTAL HIS EXCEEDED 1.0 (RANGING FROM 1.0 - 7.3) FOR ALL RECEPTORS EXCEPT AN ADULT WORKER WHO
IS NOT A RESIDENT OF THE SITE AREA.  TABLE 7 PRESENTS THE TOTAL ESTIMATED HIS FOR EXPOSURE TO VARIOUS
ENVIRONMENTAL MEDIA UNDER FUTURE SCENARIOS.

POTENTIAL CARCINOGENIC RISKS WERE EVALUATED USING THE CANCER SLOPE FACTORS (SFS) DEVELOPED BY EPA FOR THE
CONTAMINANTS OF CONCERN.  SFS HAVE BEEN DEVELOPED BY EPA'S CARCINOGENIC RISK ASSESSMENT VERIFICATION ENDEAVOR
FOR ESTIMATING EXCESS LIFETIME CANCER RISKS ASSOCIATED WITH EXPOSURE TO POTENTIALLY CARCINOGENIC CHEMICALS. 
SFS, WHICH ARE EXPRESSED IN UNITS OF (MG/KG-DAY)-1, ARE MULTIPLIED BY THE ESTIMATED INTAKE OF A POTENTIAL
CARCINOGEN, IN MG/KG-DAY, TO GENERATE AN UPPER-BOUND ESTIMATE OF THE EXCESS LIFETIME CANCER RISK ASSOCIATED
WITH EXPOSURE TO THE COMPOUND AT THAT INTAKE LEVEL.  THE TERM "UPPER BOUND" REFLECTS THE CONSERVATIVE
ESTIMATE OF THE RISKS CALCULATED FROM THE SF. USE OF THIS APPROACH MAKES THE UNDERESTIMATION OF THE RISK
HIGHLY UNLIKELY.  THE SFS FOR THE CONTAMINANTS OF CONCERN ARE PRESENTED IN TABLE 8.

FOR KNOWN OR SUSPECTED CARCINOGENS, EPA CONSIDERS EXCESS UPPER BOUND INDIVIDUAL LIFETIME CANCER RISKS OF
BETWEEN (10-4) TO (10-5) TO BE ACCEPTABLE.  THIS LEVEL INDICATES THAT AN INDIVIDUAL HAS NOT GREATER THAN A
ONE IN TEN THOUSAND TO ONE IN A MILLION CHANCE OF DEVELOPING CANCER AS A RESULT OF SITE-RELATED EXPOSURE TO A
CARCINOGEN OVER A 70-YEAR PERIOD UNDER SPECIFIC EXPOSURE CONDITIONS AT THE SITES.



THE RESULTS OF THIS PORTION OF THE ASSESSMENT CONCLUDED THAT THE ESTIMATED LIFETIME EXCESS CANCER RISK FROM
CURRENT EXPOSURE TO SURFACE SOIL AT THE GSC FOR ADULT WORKERS AND TRESPASSERS FELL WITHIN EPA'S TARGET RISK
RANGE AT TOTAL VALUES OF 9.8 X (10-5) (9.8 IN TEN THOUSAND) AND 3.8 X (10-6), RESPECTIVELY.  THE ESTIMATED
EXCESS CANCER RISKS FROM ALL OTHER MEDIA FOR THE VARIOUS RECEPTORS WERE BELOW 1 X (10-6).  TABLE 9 PRESENTS
THE TOTAL ESTIMATED LIFETIME EXCESS CANCER RISK FROM CURRENT EXPOSURE TO THE VARIOUS ENVIRONMENTAL MEDIA OF
CONCERN.  UNDER THE FUTURE SCENARIO, THE ESTIMATED LIFETIME EXCESS CANCER RISKS FROM EXPOSURE TO GROUNDWATER
FOR AN ADULT WORKER/OFF-SITE RESIDENT, ADULT OFF-SITE RESIDENT/TRESPASSER AND ADULT ON-SITE RESIDENT WERE AT
VALUES OF 1.1 X (10-3) (1.1 IN A THOUSAND), 9.7 X (10-4), AND 1.2 X (10-3),  RESPECTIVELY.  ALSO, UNDER THIS
SCENARIO, THE LIFETIME EXCESS CANCER RISK FROM EXPOSURE TO SURFACE SOIL AT GSC FOR AN ADULT ON-SITE RESIDENT
WAS AT A VALUE OF 1.4 X (10-4).  THESE VALUES EXCEED THE EPA ACCEPTABLE   RISK RANGE FOR CARCINOGENS. 
FINALLY, AT SJCC, THE AMBIENT AIR EXPOSURE HAD AN ESTIMATED LIFETIME EXCESS CANCER RISK OF 8.8 X (10-5) FOR
AN ON-SITE ADULT RESIDENT.  THE ESTIMATED LIFETIME EXCESS CANCER RISKS FROM SURFACE SOIL EXPOSURE AT THE SJCC
AND AMBIENT AIR EXPOSURE AT THE GSC SITE WERE BELOW 1 X (10-6).  TABLE 10 PRESENTS THE TOTAL ESTIMATED
LIFETIME EXCESS CANCER RISK RESULTING FROM FUTURE EXPOSURE TO THE VARIOUS ENVIRONMENTAL MEDIA.

FOR MORE DETAIL ON THE RISK ASSESSMENT, INCLUDING BRIEF SUMMARIES OF THE CRITICAL HUMAN HEALTH EFFECTS
ASSOCIATED WITH LONG-TERM EXPOSURE TO EACH OF THE CHEMICALS OF CONCERN, SEE CHAPTER 6, THE BASELINE RISK 
ASSESSMENT, OF THE RI REPORT.

A BRIEF ENVIRONMENTAL EVALUATION WAS ALSO CONDUCTED AS PART OF THE BASELINE RISK ASSESSMENT.  THE EVALUATION
CONCLUDED THAT THE THREAT TO BIOLOGICAL RESOURCES POSED BY THE SITES APPEARS TO BE MINIMAL AND  LIMITED TO
POTENTIAL IMPACTS TO PLANTS EXPOSED TO CONTAMINANTS IN SURFACE SOILS.  THESE PLANTS INCLUDE PRIMARILY
CULTIVATED GRASSES AND WEEDS.  ACCORDING TO THE RI REPORT, THE POTENTIAL EXISTS FOR BIOACCUMULATION TO OCCUR
IN THESE PLANTS CAUSING SUBLETHAL EFFECTS (STUNTED GROWTH) OR DEATH IN THE MORE SENSITIVE SPECIES.  THESE
EFFECTS, HOWEVER, HAVE NOT BEEN OBSERVED IN THE VEGETATION AT SJCC AND GSC.

EFFECTS OF CONTAMINATION ON TERRESTRIAL ANIMALS WERE CONSIDERED INSIGNIFICANT.  THIS CONCLUSION WAS BASED ON
THE LIKELIHOOD THAT THE DURATION OF EXPOSURE WOULD BE BRIEF AND FREQUENCY OF EXPOSURE LOW.

FINALLY, IT WAS CONCLUDED THAT WHILE THE SITES ARE LOCATED WITHIN THE RANGE OF SEVERAL ENDANGERED OR
THREATENED ANIMAL SPECIES INCLUDING THE PINE BARRENS TREEFROG, PINE SNAKE, RED-SHOULDERED HAWK, BARRED OWL
AND RED-HEADED WOODPECKER, CONDITIONS AT THE SITES DO NOT CONFORM TO THE HABITATS PREFERRED BY THESE SPECIES. 
THUS, IT IS BELIEVED THAT THESE SPECIES ARE NOT LIKELY TO BE PRESENT WITHIN EITHER SITE AREA.

THE PROCEDURES AND INPUTS USED TO ASSESS RISKS IN THIS EVALUATION, AS IN ALL SUCH ASSESSMENTS, ARE SUBJECT TO
A WIDE VARIETY OF UNCERTAINTIES. IN GENERAL, THE MAIN SOURCES OF UNCERTAINTY INCLUDE ENVIRONMENTAL CHEMISTRY
SAMPLING AND ANALYSIS, EXPOSURE MODELS AND ASSUMPTIONS, AND TOXICOLOGICAL MODELS AND PARAMETERS.

AS A RESULT, THE RISK ASSESSMENT PROVIDES UPPER BOUND ESTIMATES OF THE RISKS TO POPULATIONS NEAR THE SITES,
AND IS HIGHLY UNLIKELY TO UNDERESTIMATE ACTUAL RISKS RELATED TO THE SITES.

ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THESE SITES, IF NOT ADDRESSED BY THE PREFERRED
ALTERNATIVE OR ONE OF THE OTHER ACTIVE REMEDIAL ALTERNATIVES CONSIDERED, MAY PRESENT A CURRENT OR POTENTIAL
THREAT TO THE ENVIRONMENT THROUGH THE GROUNDWATER AND SOIL PATHWAYS.

#DA
DESCRIPTION OF ALTERNATIVES

A FEASIBILITY STUDY (FS) WAS CONDUCTED TO DEVELOP AND EVALUATE REMEDIAL ALTERNATIVES FOR SOIL AND GROUNDWATER
AT THE SJCC AND GSC SITES. REMEDIAL ALTERNATIVES WERE ASSEMBLED FROM APPLICABLE REMEDIAL TECHNOLOGY PROCESS
OPTIONS AND WERE INITIALLY EVALUATED FOR EFFECTIVENESS, IMPLEMENTABILITY AND COST.  THE ALTERNATIVES MEETING
THESE CRITERIA WERE THEN EVALUATED AND COMPARED TO NINE CRITERIA REQUIRED BY THE NCP.

THE REMEDIAL ALTERNATIVES DESCRIBED IN THIS ROD ARE ORGANIZED ACCORDING TO THE MEDIA WHICH THEY ADDRESS AND
ARE NUMBERED TO CORRESPOND WITH THE NUMBERS IN THE FS.  THE ALTERNATIVE NUMBERS FOR SOIL ARE PRECEEDED BY THE
LETTER "S".  GROUNDWATER ALTERNATIVE NUMBERS ARE PRECEEDED BY THE LETTERS "GW".



ESTIMATED CAPITAL AND ANNUAL OPERATION AND MAINTENANCE (O&M) COSTS ARE USED TO CALCULATE AN ESTIMATED TOTAL
PRESENT WORTH COST FOR EACH ALTERATIVE.  IN ADDITION, FOR ALL DESCRIBED ALTERNATIVES, THE IMPLEMENTATION
TIMEFRAME REFERS TO THE TIME REQUIRED TO IMPLEMENT THE ALTERNATIVE FROM THE START OF CONSTRUCTION AND
OPERATION OF THE TREATMENT SYSTEM TO ITS COMPLETION.  THIS TIMEFRAME DOES NOT INCLUDE THE
TIME REQUIRED TO PERFORM REMEDIAL DESIGN ACTIVITIES.

MORE DETAILED DESCRIPTIONS OF THE VARIOUS SOIL AND GROUNDWATER ALTERNATIVES ARE PRESENTED WITHIN CHAPTER 3 OF
THE FS REPORT, DEVELOPMENT AND ANALYSIS OF ALTERNATIVES.

SOIL

FIVE REMEDIAL ALTERNATIVES FOR CONTAMINATED SOIL AT SJCC AND GSC WERE CONSIDERED FOR DETAILED EVALUATION AND
ARE DESCRIBED BELOW.  THE CAPITAL, OPERATION AND MAINTENANCE, AND PRESENT WORTH COSTS PROVIDED FOR   THESE
ALTERNATIVES WERE TOTALED FOR THE SITES.

FOR TOTAL VOCS IN SOIL, NJDEP ESTABLISHED AN INTERIM SOIL ACTION LEVEL (ISAL) OF 1 PPM (OR 1,000 PPB).  EPA
REGARDS THIS ACTION LEVEL AS A "TO-BE-CONSIDERED" REQUIREMENT.  AS SUCH, IT CAN BE USED IN DETERMINING  THE
NECESSARY LEVEL OF CLEANUP FOR THE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.  IN THE ABSENCE OF ANY
EXISTING CHEMICAL SPECIFIC FEDERAL OR STATE ARARS FOR SOIL, EPA AND THE NJDEPE HAVE AGREED TO ESTABLISH
CLEANUP GOALS OF 1 PPM FOR TCE AND PCE, SEPARATELY, GIVEN THE PREDOMINANCE OF THE TWO COMPOUNDS AT THE SITES.

ALTERNATIVE S1: NO ACTION

   ESTIMATED CAPITAL COST:                $   20,000
   ESTIMATED ANNUAL O&M COST:             $   87,000
   ESTIMATED TOTAL PRESENT WORTH PW COST: $1,700,000
   ESTIMATED IMPLEMENTATION TIMEFRAME:    NONE

CERCLA REQUIRES THAT THE "NO ACTION" ALTERNATIVE BE EVALUATED AT EVERY SITE TO ESTABLISH A BASELINE FOR
COMPARISON TO THE OTHER ALTERNATIVES. UNDER THIS ALTERNATIVE, EPA WOULD TAKE NO FURTHER ACTION AT THE SITES
TO PREVENT EXPOSURE TO THE SOIL CONTAMINATION.  A LONG-TERM GROUNDWATER MONITORING PROGRAM WOULD BE
IMPLEMENTED TO TRACK THE MIGRATION OF SOIL CONTAMINANTS FROM THE SOIL INTO THE GROUNDWATER UTILIZING EXISTING
GROUNDWATER MONITORING WELLS TO THE MAXIMUM EXTENT POSSIBLE.  FOR COST ESTIMATION PURPOSES, IT WAS ASSUMED
THAT SAMPLING WOULD OCCUR ON A QUARTERLY BASIS.  THE GROUNDWATER SAMPLES WOULD BE ANALYZED FOR VOCS INCLUDING
TCE, PCE, CIS-1,2-DICHLOROETHENE, 1,1-DICHLOROETHENE, CARBON TETRACHLORIDE, VINYL CHLORIDE,
1,1,1-TRICHLOROETHANE AND BENZENE.

BECAUSE THIS ALTERNATIVE WOULD RESULT IN CONTAMINANTS REMAINING ON SITE, CERCLA REQUIRES THAT THE SITES BE
REVIEWED EVERY FIVE YEARS.  IF JUSTIFIED BY THE REVIEW, REMEDIAL ACTIONS WOULD BE IMPLEMENTED AT THAT TIME TO
REMOVE OR TREAT THE WASTES.  THE COST ESTIMATES ABOVE INCLUDE THE COST TO PERFORM THIS REVIEW.

ALTERNATIVE S2: SOIL VAPOR EXTRACTION

   ESTIMATED CAPITAL COST:                $461,000
   ESTIMATED ANNUAL O&M COST:             $188,000
   ESTIMATED TOTAL PW COST:               $649,000
   ESTIMATED IMPLEMENTATION TIMEFRAME:    6 - 9 MONTHS

APPROXIMATELY 1,600 CUBIC YARDS OF CONTAMINATED SOIL WOULD BE TREATED BY IN SITU VAPOR EXTRACTION.  THE
EXTRACTION PROCESS UTILIZES A VACUUM GENERATED BY A PUMP OR BLOWER TO INDUCE AIR FLOW THROUGH THE
CONTAMINATED SOIL, STRIPPING AND VOLATILIZING THE VOCS FROM THE SOIL INTO THE AIR.  CONTAMINATED AIR AND
WATER FROM THE SOIL WOULD FLOW TO A WATER/VAPOR SEPARATOR WHERE THE CONTAMINATED WATER WOULD BE REMOVED AND
PUMPED FOR TREATMENT.  THE CONTAMINATED AIR WOULD FLOW THROUGH ACTIVATED CARBON CANISTERS ARRANGED IN SERIES
FOR TREATMENT.  SPENT ACTIVATED CARBON WOULD BE REGENERATED AT AN OFF-SITE LOCATION FOR REUSE.  A SURFACE
LINER WOULD BE USED TO PREVENT AIR LEAKAGE FROM THE SOIL SURFACE.  ADDITIONAL STUDY ON SOIL VAPOR EXTRACTION
WOULD BE PERFORMED DURING THE DESIGN PHASE.



ALTERNATIVE S3:    EXCAVATION, LOW TEMPERATURE THERMAL DESORPTION, BACKFILL TREATED SOIL

   ESTIMATED CAPITAL COST:                $1,160,000
   ESTIMATED ANNUAL O&M COST:             $   38,000
   ESTIMATED TOTAL PW COST:               $1,198,000
   ESTIMATED IMPLEMENTATION TIMEFRAME:    5 - 8 MONTHS

APPROXIMATELY 1,600 CUBIC YARDS OF CONTAMINATED SOIL WOULD BE EXCAVATED AND STAGED PRIOR TO TREATMENT IN AN
ON-SITE, MOBILE THERMAL DESORPTION UNIT.  THERMAL DESORPTION IS A MASS TRANSFER PROCESS IN WHICH SOIL IS
PASSED THROUGH A THERMAL ROTARY DRYER WHERE VOCS ARE TRANSFERRED TO THE GAS PHASE.  OFF-GASES WOULD BE
MANAGED IN A TREATMENT UNIT AND CONDENSATE TREATED IN AN ON-SITE GROUNDWATER.TREATMENT PLANT.  THE TREATED
SOIL WOULD BE USED TO BACKFILL THE EXCAVATIONS.  THE UNIT WOULD COMPLY WITH THE APPROPRIATE FEDERAL AND STATE
AIR QUALITY STANDARDS.

ALTERNATIVE S4: SOIL FLUSHING

   ESTIMATED CAPITAL COST:                $133,000
   ESTIMATED ANNUAL O&M COST:             $ 34,000
   ESTIMATED TOTAL PW COST:               $167,000
   ESTIMATED IMPLEMENTATION TIMEFRAME:    10 - 14 MONTHS

UNDER THIS ALTERNATIVE, WATER IS APPLIED AT OR NEAR THE SOIL SURFACE. INFILTRATION OF THE WATER THROUGH THE
VADOSE ZONE CAUSES CONTAMINANTS TO DESORB FROM THE SOIL AND MOVE TO THE GROUNDWATER. USING EXTRACTION  WELLS,
CONTAMINATED GROUNDWATER LEACHATE WOULD BE EXTRACTED FROM THE GROUNDWATER AND PUMPED TO A GROUNDWATER
TREATMENT SYSTEM.  THE TREATED GROUNDWATER WOULD THEN BE REAPPLIED TO THE SOIL RESULTING IN A CYCLIC FLOW
PATTERN.  GIVEN THAT THIS ALTERNATIVE REQUIRES TREATMENT OF THE EXTRACTED GROUNDWATER, IT WOULD BE CONSIDERED
ONLY IN CONJUCTION WITH ONE OF THE ACTIVE GROUNDWATER ALTERNATIVES.  COSTS ASSOCIATED WITH TREATMENT OF THE
EXTRACTED GROUNDWATER ARE INCLUDED UNDER THE GROUNDWATER ALTERNATIVES.  TEMPORARY DIKES WOULD SURROUND THE
SOIL AREAS TO CONTAIN THE FLUSHING SOLUTION WITHIN THE TREATMENT AREA.  PERIODIC   SUBSURFACE SOIL SAMPLING
AND ANALYSIS WOULD BE REQUIRED TO EFFECTIVELY MONITOR THE PROGRESS OF THE SOIL FLUSHING.

ALTERNATIVE S5: EXCAVATION, OFF SITE DISPOSAL, BACKFILL WITH BORROW MATERIAL

   ESTIMATED CAPITAL COST:                $5,890,000
   ESTIMATED ANNUAL O&M COST:                 0
   ESTIMATED TOTAL PW COST:               $5,890,000
   ESTIMATED IMPLEMENTATION TIMEFRAME:    4 - 5 MONTHS

APPROXIMATELY 1,600 CUBIC YARDS OF CONTAMINATED SOIL WOULD BE EXCAVATED, LOADED INTO TRUCKS, AND HAULED TO AN
APPROVED OFF-SITE RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) LANDFILL FOR TREATMENT AND DISPOSAL.  TO
COMPLY WITH THE RCRA LAND DISPOSAL RESTRICTIONS REQUIREMENTS (LDRS), TREATMENT OF THE CONTAMINATED SOIL WOULD
BE REQUIRED PRIOR TO DISPOSAL.  FOR COST ESTIMATION PURPOSES, IT WAS ASSUMED THAT THE SOIL WOULD UNDERGO
THERMAL TREATMENT.  THE EXCAVATIONS WOULD BE BACKFILLED WITH CLEAN FILL MATERIAL FROM AN OFF-SITE SOURCE.

GROUNDWATER

FIVE REMEDIAL ALTERNATIVES FOR CONTAMINATED GROUNDWATER AT THE SJCC AND GSC SITES WERE CONSIDERED FOR
DETAILED EVALUATION AND ARE DESCRIBED BELOW.  THE COST ESTIMATES FOR THE ACTIVE GROUNDWATER ALTERNATIVES ARE
BASED ON A TREATMENT PERIOD OF 70 YEARS.  FOR COST ESTIMATION PURPOSES, IT WAS ASSUMED THAT THE TREATMENT
FACILITY WOULD BE LOCATED ON THE SJCC PROPERTY.

THE ESTIMATES PRESENTED BELOW DIFFER FROM THOSE PRESENTED IN THE PROPOSED PLAN.  BECAUSE THESE ALTERNATIVES
MUST ATTEMPT TO ACHIEVE LOW LEVELS OF CONTAMINANTS IN THE GROUNDWATER, THERE IS SOME UNCERTAINTY ASSOCIATED
WITH THE REQUIRED TIMEFRAMES FOR CLEANUP UNDER THE ALTERNATIVES.  THUS, MORE CONSERVATIVE COST ESTIMATES WERE
DEVELOPED TO BETTER REFLECT THE TIME NEEDED TO ACHIEVE THESE LEVELS.



THE ACTIVE GROUNDWATER ALTERNATIVES EMPLOY TWO TYPES OF GROUNDWATER EXTRACTION SYSTEMS.  THE LIMITED
EXTRACTION SYSTEM, PROPOSED UNDER GROUNDWATER ALTERNATIVES GW2(A) AND GW3(A), WOULD ATTEMPT TO REMEDIATE ONLY
THE HIGHLY-CONTAMINATED GROUNDWATER AREAS LOCATION IN THE IMMEDIATE VICINITY OF THE SITES.  THE REMAINDER OF
THE CONTAMINATED GROUNDWATER PLUME WOULD NOT BE ACTIVELY REMEDIATED UNDER THIS SYSTEM, BUT WOULD BE ALLOWED
TO NATURALLY ATTENUATE.  EXTRACTION OF THE TOTAL GROUNDWATER PLUME, PROPOSED UNDER GROUNDWATER ALTERNATIVES
GW2(B) AND GW3(B), WOULD ATTEMPT TO REMEDIATE ALL ZONES OF GROUNDWATER CONTAMINATION EXCEEDING THE
APPROPRIATE FEDERAL AND STATE DRINKING WATER STANDARDS.

CONCEPTUAL LAYOUTS FOR THE PROPOSED SYSTEM OPTIONS ARE SHOWN ON FIGURES 9 AND 10.

EXCEPT FOR THE NO ACTION ALTERNATIVE WHICH INCLUDES LONG-TERM GROUNDWATER MONITORING ONLY, EACH ALTERNATIVE
INCLUDES THE FOLLOWING COMMON ELEMENTS:

GROUNDWATER EXTRACTION AND INJECTION: THE LIMITED EXTRACTION SYSTEM WOULD INCLUDE AN ESTIMATED SEVEN
EXTRACTION WELLS PUMPING AN AVERAGE OF APPROXIMATELY 30 GPM.  TWENTY PORE VOLUMES ARE ASSOCIATED WITH LIMITED
EXTRACTION (ESTIMATED TO BE 353 MILLION GALLONS).  TO THE MAXIMUM EXTENT POSSIBLE, THE EXISTING EXTRACTION
AND MONITORING WELLS WILL BE UTILIZED TO LIMIT COSTS.  THE WELLS WOULD BE CONNECTED BY A HEADER PIPE LEADING
TO THE ON-SITE TREATMENT PLANT.  THIS PIPING WOULD BE INSTALLED BELOW THE GROUND SURFACE AND WOULD FOLLOW
STREET RIGHTS-OF-WAY WHERE POSSIBLE.

THE TOTAL EXTRACTION SYSTEM WOULD INCLUDE AN ESTIMATED TWENTY EXTRACTION WELLS PUMPING AN AVERAGE OF
APPROXIMATELY 50 GPM EACH.  APPROXIMATELY TWENTY-THREE PORE VOLUMES ARE ASSOCIATED WITH THE TOTAL EXTRACTION
SYSTEM (ESTIMATED TO BE 1.6 BILLION GALLONS).  THIS SYSTEM WOULD UTILIZE THE SAME WELLS PROPOSED UNDER THE
LIMITED EXTRACTION SYSTEM OPTION ALONG WITH AN ADDITIONAL ESTIMATED 13 DEEP EXTRACTION WELLS LOCATED
DOWNGRADIENT FROM THE SITES.  A LINE OF EXTRACTION WELLS WOULD BE PLACED ALONG THE DOWNGRADIENT EDGE OF THE
CONTAMINATED GROUNDWATER PLUME AND ALONG THE CENTERLINE OF THE PLUME BETWEEN THE SITES AND THE DOWNGRADIENT
EDGE OF THE PLUME.

EFFLUENT FROM THE TREATMENT PLANT WOULD BE REINJECTED INTO THE GROUNDWATER VIA A NETWORK OF INJECTION WELLS. 
FOR COST ESTIMATION PURPOSES, FIVE INJECTION WELLS WERE PROPOSED UNDER THE LIMITED EXTRACTION SYSTEM, AND TEN
UNDER THE TOTAL PLUME EXTRACTION SYSTEM OPTION.  THESE WELLS WOULD BE LOCATED UPGRADIENT FROM THE SITES TO
ENHANCE AQUIFER FLUSHING AND THE DESORPTION OF CONTAMINANTS FROM SOIL. THE ACTUAL NUMBER AND LOCATIONS OF THE
WELLS WOULD BE DETERMINED DURING DESIGN OF THE SYSTEM.

LONG-TERM GROUNDWATER MONITORING: A GROUNDWATER MONITORING PROGRAM WOULD BE IMPLEMENTED TO MONITOR THE
PERFORMANCE OF THE REMEDIAL ACTION. EXISTING MONITORING WELLS WOULD BE UTILIZED TO THE MAXIMUM EXTENT
POSSIBLE.  WHILE THE ACTUAL LOCATIONS OF THE WELLS WOULD BE DETERMINED DURING DESIGN, ANTICIPATED POINTS
INCLUDE LOCATIONS UPGRADIENT AND DOWNGRADIENT FROM, AND WITHIN THE GROUNDWATER PLUME.  GROUNDWATER SAMPLES
WOULD BE ANALYZED FOR VOCS INCLUDING TCE, PCE, CIS-1,2-DICHLOROETHENE, 1,1-DICHLOROETHENE, CARBON
TETRACHLORIDE, VINYL CHLORIDE, 1,1,1-TRICHLOROETHANE AND BENZENE.

TEMPORARY INSTITUTIONAL CONTROLS: THE NEED FOR PROVIDING HOME TREATMENT UNITS FOR INDIVIDUAL RESIDENTS SOUTH
OF LOUIS DRIVE WILL BE EVALUATED DURING THE REMEDIAL DESIGN PHASE.  THE EXISTENCE OF GROUNDWATER
CONTAMINATION SOUTH OF LOUIS HAS NOT BEEN DETERMINED.  ALL RESIDENCES LOCATED ON LOUIS DRIVE, HOWEVER,
RECEIVE PUBLIC WATER.

GROUNDWATER

ALTERNATIVE GW1: NO ACTION

   ESTIMATED CAPITAL COST:                $   20,000
   ESTIMATED ANNUAL O&M COST:             $   87,000
   ESTIMATED TOTAL PW COST:               $1,700,000
   ESTIMATED IMPLEMENTATION TIMEFRAME:    NONE



AS PREVIOUSLY INDICATED, CERCLA REQUIRES THAT THE "NO ACTION" ALTERNATIVE BE EVALUATED AT EVERY SITE TO
ESTABLISH A BASELINE FOR COMPARISON TO THE OTHER ALTERNATIVES.  UNDER THIS ALTERNATIVE, EPA WOULD TAKE NO
FURTHER ACTION AT THE SITE TO PREVENT EXPOSURE TO THE GROUNDWATER CONTAMINATION AND THE CONTAMINATION WOULD
CONTINUE TO MIGRATE FROM THE SITE AND COULD IMPACT DOWNGRADIENT POTABLE WELLS IN THE FUTURE.  USING EXISTING
MONITORING WELLS TO THE EXTENT POSSIBLE, A LONG-TERM GROUNDWATER MONITORING PROGRAM WOULD BE IMPLEMENTED TO
TRACK THE MIGRATION OF CONTAMINANTS IN THE GROUNDWATER.  FOR COST ESTIMATION PURPOSES, IT WAS ASSUMED THAT
SAMPLING WOULD OCCUR ON A QUARTERLY BASIS.

BECAUSE THIS ALTERNATIVE WOULD RESULT IN CONTAMINANTS REMAINING ON SITE, CERCLA REQUIRES THAT THE SITE BE
REVIEWED EVERY FIVE YEARS.  IF JUSTIFIED BY THE REVIEW, REMEDIAL ACTIONS WOULD BE IMPLEMENTED AT THAT TIME TO
REMOVE OR TREAT THE WASTES.  THE ABOVE COST ESTIMATES INCLUDE THE COST TO PERFORM THIS REVIEW.

ALTERNATIVE GW2(A): LIMITED EXTRACTION, AIR STRIPPING, CARBON ADSORPTION REINJECTION OF TREATED WATER
LONG-TERM MONITORING

   ESTIMATED CAPITAL COST:                $1,024,000
   ESTIMATED ANNUAL O&M COST:             $  187,000
   ESTIMATED TOTAL PW COST:               $4,640,000
   ESTIMATED IMPLEMENTATION TIMEFRAME:    70 YEARS

USING A SERIES OF AN ESTIMATED SEVEN EXTRACTION WELLS, GROUNDWATER WOULD BE EXTRACTED FROM THE MORE
HIGHLY-CONTAMINATED PORTIONS OF THE WATER TABLE AQUIFER AT A FLOW RATE OF APPROXIMATELY 200 GPM.  TO TREAT
THE VOCS IN THE EXTRACTED GROUNDWATER, AN AIR STRIPPING COLUMN AND GRANULAR ACTIVATED CARBON ADSORPTION UNITS
WOULD BE CONSTRUCTED ON SITE.  IN THE AIR STRIPPING PROCESS, VOCS ARE TRANSFERRED FROM THE WATER TO THE AIR
PHASES AND DISCHARGED TO THE ATMOSPHERE.  AIR EMISSIONS FROM THE STRIPPER COLUMN WOULD COMPLY WITH THE
APPROPRIATE FEDERAL AND STATE AIR QUALITY STANDARDS AND REGULATIONS.  IN THE CARBON ADSORPTION PROCESS, VOCS
ARE ADSORBED ONTO ACTIVATED CARBON, THEREBY REMOVING THEM FROM THE GROUNDWATER.  THE SPENT CARBON WOULD BE
REGENERATED FOR REUSE WHEN POSSIBLE.  THE TREATED GROUNDWATER WOULD BE REINJECTED UPGRADIENT FROM THE SITES.

ALTERNATIVE GW2(B): TOTAL PLUME EXTRACTION, AIR STRIPPING, CARBON ADSORPTION, REINJECTION OF TREATED WATER,
LONG-TERM MONITORING

   ESTIMATED CAPITAL COST:                $ 3,665,000
   ESTIMATED ANNUAL O&M COST:             $   354,000
   ESTIMATED TOTAL PW COST:               $10,520,000
   ESTIMATED IMPLEMENTATION TIMEFRAME:    70 YEARS

THIS ALTERNATIVE IS SIMILAR TO ALTERNATIVE GW2(A) EXCEPT THAT GROUNDWATER WOULD BE EXTRACTED FROM THROUGHOUT
THE AQUIFER AT AN APPROXIMATE FLOW RATE OF 1,000 GPM.  EXTRACTED GROUNDWATER WOULD BE TREATED VIA AIR
STRIPPING AND CARBON ADSORPTION AND REINJECTED UPGRADIENT OF THE SITES.  AIR EMISSIONS WOULD COMPLY WITH THE
APPROPRIATE AIR QUALITY STANDARDS AND REGULATIONS.

ALTERNATIVE GW3(A): LIMITED EXTRUCTION, ULTRAVIOLET (UV)/OXIDATION REINJECTION OF TREATED WATER, LONG-TERM
MONITORING

   ESTIMATED CAPITAL COST:                $1,168,000
   ESTIMATED ANNUAL O&M COST:             $  234,000
   ESTIMATED TOTAL PW COST:               $5,700,000
   ESTIMATED IMPLEMENTATION TIMEFRAME:    70 YEARS

AS DESCRIBED FOR ALTERNATIVE GW2(A), A SERIES OF AN ESTIMATED SEVEN EXTRACTION WELLS WOULD BE USED TO EXTRACT
GROUNDWATER FROM THE WATER TABLE AQUIFER AT A FLOW RATE OF APPROXIMATELY 200 GPM.  EXTRACTED GROUNDWATER
WOULD BE PUMPED TO A UV PLANT COMPRISED OF A UV RADIATION/OXIDATION REACTOR AND OZONE GENERATOR MODULES, A
HYDROGEN PEROXIDE FEED SYSTEM AND CATALYTIC OZONE DECOMPOSER UNIT FOR TREATMENT. IN THE UV OXIDATION PROCESS,
UV LIGHT REACTS WITH HYDROGEN PEROXIDE AND/OR OZONE MOLECULES TO FORM HYDROXYL RADICALS.  THESE VERY POWERFUL
CHEMICAL OXIDANTS THEN REACT WITH THE ORGANIC COMPOUNDS IN THE WATER. THE TREATED WATER FROM THE REACTOR
WOULD BE REINJECTED INTO THE GROUNDWATER AQUIFER.  NO WASTE RESIDUALS WOULD REMAIN AFTER TREATMENT.



ALTERNATIVE GW3(B): TOTAL PLUME EXTRACTION, UV/OXIDATION, REINJECTION OF TREATED WATER, LONG-TERM MONITORING

   ESTIMATED CAPITAL COST:                $3,035,000
   ESTIMATED ANNUAL O&M COST:             $  475,000
   ESTIMATED TOTAL PW COST:               $12,220,000
   ESTIMATED IMPLEMENTATION TIMEFRAME:    70 YEARS

THIS ALTERNATIVE IS SIMILAR TO ALTERNATIVE GW3(A) EXCEPT THAT GROUNDWATER WOULD BE EXTRACTED FROM THE AQUIFER
AT A FLOW RATE OF APPROXIMATELY 1,000 GPM.  EXTRACTED GROUNDWATER WOULD BE PUMPED TO AN ABOVE-GROUND
EQUALIZATION TANK BEFORE BEING PUMPED TO THE UV OXIDATION PLANT FOR TREATMENT.  GIVEN THE HIGH FLOW RATE,
CONTAMINATED GROUNDWATER WOULD UNDERGO OXIDATION IN TWO OXIDATION REACTORS BEFORE ENTERING THE UV OXIDATION
REACTOR.  REINJECTION OF THE TREATED GROUNDWATER WOULD FOLLOW.

#SCAA
SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

THE SOIL AND GROUNDWATER REMEDIAL ALTERNATIVES DEVELOPED IN THE FS WERE ANALYZED IN DETAIL USING THE NINE
EVALUATION CRITERIA DESCRIBED BELOW. THE RESULTING STRENGTHS AND WEAKNESSES OF THE ALTERNATIVES WERE THEN  
WEIGHED TO IDENTIFY THE SOIL AND GROUNDWATER ALTERNATIVES WHICH PROVIDE THE BEST BALANCE AMONG THE NINE
CRITERIA.

THE CRITERIA ARE CATEGORIZED INTO THREE GROUPS -- THRESHOLD, PRIMARY BALANCING AND MODIFYING CRITERIA. 
BRIEFLY, THRESHOLD CRITERIA ARE THE MOST IMPORTANT AND MUST BE SATISFIED BY ANY ALTERNATIVE TO BE ELIGIBLE 
FOR SELECTION.  PRIMARY BALANCING CRITERIA ARE USED TO MAKE COMPARISONS AND IDENTIFY THE MAJOR TRADEOFFS
AMONG THE VARIOUS ALTERNATIVES. FINALLY, MODIFYING CRITERIA ARE GENERALLY TAKEN INTO ACCOUNT AFTER THE FORMAL
PUBLIC COMMENT PERIOD ON THE RI/FS REPORTS AND THE PROPOSED PLAN IS COMPLETE.

THRESHOLD CRITERIA

CRITERION 1: PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT ADDRESSES WHETHER A REMEDY PROVIDES ADEQUATE
PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT AND DESCRIBES HOW RISKS POSED THROUGH EACH EXPOSURE PATHWAY
ARE ELIMINATED, REDUCED, OR CONTROLLED THROUGH TREATMENT, OR ENGINEERING OR INSTITUTIONAL CONTROLS. ALL OF
THE SOIL ALTERNATIVES WOULD PROVIDE FOR PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT, EXCEPT FOR
ALTERNATIVE S1, THE NO ACTION ALTERNATIVE.  SOIL ALTERNATIVES S2 THROUGH S5 WOULD ACHIEVE PROTECTION BY
ELIMINATING OR REDUCING RISK THROUGH TREATMENT AND OTHER CONTROLS. UNDER ALTERNATIVE S5, THE SOURCE OF
CONTAMINATION WOULD BE COMPLETELY REMOVED FROM THE SITE FOR OFF-SITE TREATMENT AND DISPOSAL.  ALTERNATIVES S2
AND S3 WOULD RESULT IN THE REDUCTION OF RISK TO APPROXIMATELY THE 1 X (10-6) (ONE IN A HUNDRED MILLION)
LEVEL.  WHILE ALTERNATIVE S4 WOULD ACHIEVE THE SAME REDUCTION IN RISK, CONTAMINANTS WOULD BE ALLOWED TO
SPREAD INTO THE GROUNDWATER.  AS THE NO ACTION ALTERNATIVE (S1) DOES NOT INCLUDE TREATMENT, IT PROVIDES NO
REDUCTION IN RISK AND WILL NO LONGER BE DISCUSSED WITH REGARD TO SOIL CONTAMINATION.

ALL OF THE TREATMENT TECHNOLOGIES EMPLOYED BY THE ACTIVE GROUNDWATER ALTERNATIVES ARE PROTECTIVE OF HUMAN
HEALTH AND THE ENVIRONMENT BY ELIMINATING OR REDUCING RISK THROUGH TREATMENT OF CONTAMINANTS IN GROUNDWATER. 
IN ADDITION, THE TEMPORARY INSTITUTIONAL CONTROLS AND THE AVAILABLE EXISTING MUNICIPAL WATER SUPPLY WOULD
MINIMIZE FURTHER USE OF GROUNDWATER, AND THEREFORE REDUCE EXPOSURE TO CONTAMINANTS.  AS GROUNDWATER
ALTERNATIVE GW1 DOES NOT INCLUDE TREATMENT, IT PROVIDES NO REDUCTION IN RISK AND WILL NO LONGER BE
CONSIDERED.

CRITERION 2: COMPLIANCE WITH APPLICABLE RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)

COMPLIANCE WITH ARARS ADDRESSES WHETHER A REMEDY WILL MEET ALL FEDERAL AND STATE ENVIRONMENTAL LAWS AND/OR
PROVIDE BASIS FOR A WAIVER FROM ANY OF THESE LAWS.  THESE ARARS ARE DIVIDED INTO THE FOLLOWING THREE GROUPS:
CHEMICAL SPECIFIC, ACTION SPECIFIC AND LOCATION SPECIFIC.



THE TECHNOLOGIES AND METHODS PROPOSED FOR USE UNDER THE SOIL AND GROUNDWATER ALTERNATIVES WOULD BE DESIGNED
AND IMPLEMENTED TO SATISFY ALL CORRESPONDING ARARS.

TO COMPLY WITH THE RCRA LDRS, TREATMENT OF THE CONTAMINATED SOIL UNDER SOIL ALTERNATIVE S5 WOULD BE REQUIRED
PRIOR TO DISPOSAL.  FEDERAL AND STATE REGULATIONS DEALING WITH THE HANDLING AND TRANSPORTATION OF  HAZARDOUS
WASTES TO AN APPROVED OFF-SITE RCRA LANDFILL FOR TREATMENT AND DISPOSAL WOULD BE FOLLOWED.  UNDER THE
REMAINING ALTERNATIVES, CONTAMINATED SOIL AT THE SITES WOULD BE TREATED IN ACCORDANCE WITH THE   EPA/NJDEPE
SOIL CLEANUP LEVEL GOALS.  TABLES 1 AND 2 IDENTIFY THE SOIL CLEANUP LEVEL GOALS FOR THE COMPOUNDS DETECTED. 
ATMOSPHERIC EMISSIONS UNDER ALTERNATIVES S2 AND S3 WOULD MEET THE APPROPRIATE AIR STANDARDS AND REGULATIONS. 
ALTERNATIVE S4 WOULD MEET THE PERMIT REQUIREMENTS FOR THE OFF-SITE DISCHARGE OF TREATED GROUNDWATER.

AIR EMISSIONS FROM ALL GROUNDWATER ALTERNATIVES WOULD MEET THE APPROPRIATE AIR QUALITY STANDARDS AND
REGULATIONS.  THE TREATMENT TECHNOLOGIES EMPLOYED UNDER THE GROUNDWATER ALTERNATIVES WOULD ATTEMPT TO MEET
THE FEDERAL AND STATE MCLS FOR DRINKING WATER (TABLE 3), EXCEPT IN THE DOWNGRADIENT GROUNDWATER UNDER
GROUNDWATER ALTERNATIVES GW2(A) AND GW3(A), WHERE THE CONTAMINATED GROUNDWATER WOULD BE ALLOWED TO NATURALLY
ATTENUATE.

SEE STATUTORY DETERMINATIONS FOR MORE DETAILS ON ARARS FOR THE SOIL AND GROUNDWATER ALTERNATIVES.

PRIMARY BALANCING CRITERIA

CRITERION 3: LONG-TERM EFFECTIVENESS AND PERMANENCE

LONG-TERM EFFECTIVENESS AND PERMANENCE REFERS TO THE ABILITY OF A REMEDY TO MAINTAIN RELIABLE PROTECTION OF
HUMAN HEALTH AND THE ENVIRONMENT OVER TIME.  THIS CRITERION INCLUDES THE CONSIDERATION OF RESIDUAL RISK AND
THE ADEQUACY AND RELIABILITY OF CONTROLS.

ALL OF THE SOIL ALTERNATIVES WOULD RESULT IN MINIMAL RESIDUAL RISK. UNDER SOIL ALTERNATIVE S5, RISKS WOULD BE
ELIMINATED BECAUSE OF THE EXCAVATION, TREATMENT AND OFF-SITE DISPOSAL OF THE CONTAMINATED SOIL. SOIL
ALTERNATIVES S2 THROUGH S4 ARE EXPECTED TO ATTAIN THE EPA/NJDEPE SOIL CLEANUP LEVEL GOALS.  UNDER SOIL
ALTERNATIVE S4, HOWEVER, CONTAMINANTS WOULD BE FLUSHED INTO THE GROUNDWATER WHICH WOULD THEN BE EXTRACTED AND
TREATED AS PART OF THE GROUNDWATER REMEDIAL ACTION. RESIDUALS (I.E., SPENT CARBON) UNDER SOIL ALTERNATIVE S3
WOULD UNDERGO REGENERATION FOR REUSE WHEN POSSIBLE.

ALL OF THE GROUNDWATER ALTERNATIVES ARE EXPECTED TO ATTAIN FEDERAL AND STATE MCLS FOR DRINKING WATER (TABLE
3), THEREBY RESULTING IN MINIMAL RISK FROM CONTAMINANT RESIDUALS IN GROUNDWATER.  HOWEVER, AS GROUNDWATER
ALTERNATIVES 2(A) AND 3(A) WOULD ADDRESS ONLY THE HIGHLY-CONTAMINATED PORTION OF THE GROUNDWATER PLUME,
ALLOWING THE DOWNGRADIENT PORTION TO NATURALLY ATTENUATE, THE RESULTING RISKS UNDER THESE ALTERNATIVES WOULD
BE GREATER.  TEMPORARY INSTITUTIONAL CONTROLS AND THE EXISTING MUNICIPAL WATER SUPPLY ADDITIONALLY MITIGATE
RESIDUAL RISKS BY MINIMIZING THE USE OF GROUNDWATER.

UNDER GROUNDWATER ALTERNATIVES GW2(A) AND GW2(B), RESIDUAL WASTES (I.E., THE CARBON BEDS) WOULD BE
REGENERATED FOR REUSE.  ALTERNATIVES GW3(A) AND GW3(B) WOULD REQUIRE REPLACEMENT OF UV LAMPS WHEN NECESSARY,
AND CONSTANT REGULATION OF PROPER DOSAGES OF HYDROGEN PEROXIDE AND OZONE.

CRITERION 4: REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT REFERS TO THE PREFERENCE FOR A REMEDY THAT USES
TREATMENT TO REDUCE HEALTH HAZARDS, CONTAMINANT MIGRATION, OR THE QUANTITY OF CONTAMINANTS AT THE SITE.

SOIL ALTERNATIVES S2 THROUGH S5 WOULD RESULT IN TREATMENT OF THE SAME VOLUME OF CONTAMINATED SOIL TO THE SAME
LEVELS.  SOIL ALTERNATIVES S2 AND S3 EMPLOY PROCESSES THAT ARE IRREVERSIBLE (I.E., THE EFFECTS OF TREATMENT). 
WHILE ALTERNATIVE S4 WOULD PROVIDE FOR REDUCTION IN TOXICITY AND VOLUME, MOBILITY OF THE CONTAMINANTS WOULD
BE INCREASED WITH THE FLUSHING ACTION.



ALL OF THE GROUNDWATER ALTERNATIVES EMPLOY AN IRREVERSIBLE TREATMENT, WITH PROPER SYSTEM OPERATION AND
MAINTENANCE, AS AN ELEMENT TO ADDRESS ONE THE THREATS POSED BY THE SITES.  HOWEVER, GROUNDWATER ALTERNATIVES
GW2(A) AND GW3(A) WOULD ACCOMMODATE SMALLER VOLUMES OF CONTAMINATED GROUNDWATER THAN THE REMAINING
GROUNDWATER ALTERNATIVES (I.E., GW2(B) AND GW3(B)).

CRITERION 5: SHORT-TERM EFFECTIVENESS

SHORT-TERM EFFECTIVENESS REFERS TO THE PERIOD OF TIME NEEDED TO COMPLETE THE REMEDY AND ANY ADVERSE IMPACTS
ON HUMAN HEALTH AND THE ENVIRONMENT THAT MAY BE POSED DURING THE CONSTRUCTION AND IMPLEMENTATION OF THE
REMEDY.

PROVIDED THAT SYSTEM EQUIPMENT IS PROPERLY MAINTAINED AND THE APPROPRIATE PROTECTIVE MEASURES ARE FOLLOWED
DURING CONSTRUCTION AND OPERATION OF THE SYSTEM, ALTERNATIVE S2 IS NOT EXPECTED TO POSE ANY APPRECIABLE
SHORT-TERM RISKS TO THE COMMUNITY AND WORKERS DURING CONSTRUCTION AND IMPLEMENTATION.  SOIL ALTERNATIVE S3
AND S5 WOULD REQUIRE EXCAVATION OF THE CONTAMINATED SOIL WHICH COULD POTENTIALLY RESULT IN THE GENERATION OF
DUST AND VAPORS.  PROPER HEALTH AND SAFETY PRECAUTIONS WOULD BE UNDERTAKEN TO REDUCE POTENTIAL RISKS TO THE
COMMUNITY AND WORKERS.  ALTERNATIVE S5 WOULD ALSO INVOLVE THE USE OF TRUCKS TO TRANSPORT THE EXCAVATED SOIL
OFF SITE.  ALTERNATIVE S4, AS DISCUSSED, WOULD PROVIDE FOR POTENTIAL SHORT-TERM RISKS TO THE ENVIRONMENT BY
TEMPORARILY INCREASING THE MOBILITY OF CONTAMINANTS FROM THE SOIL TO GROUNDWATER.  THE IMPLEMENTATION
TIMEFRAMES ARE AS FOLLOWS:

   ALTERNATIVE S2 - 6 TO 9 MONTHS;
   ALTERNATIVE S3 - 5 TO 8 MONTHS;
   ALTERNATIVE S4 - 10 TO 14 MONTHS; AND
   ALTERNATIVE S5 - 4 TO 5 MONTHS.

AS THE MORE LIMITED GROUNDWATER EXTRACTION SYSTEM ALTERNATIVES, HOWEVER, GW2(A) AND GW3(A) WOULD REQUIRE LESS
CLEARANCE OF UNDERBRUSH, EXCAVATION OF TRENCHES ALONG ROADSIDES, AND THE INSTALLATION OF FEWER WELLS.  LESS
NOISE AND DUST WOULD RESULT FROM THE FREQUENT MOVEMENT OF HEAVY VEHICLES CARRYING CONSTRUCTION MATERIALS. 
ALSO, FEWER ROADS WOULD REQUIRE CLOSING.  ALL OF THE GROUNDWATER ALTERNATIVES WOULD REQUIRE AN ESTIMATED 70
YEARS FOR COMPLETION.

CRITERION 6: IMPLEMENTABILITY

IMPLEMENTABILITY REFERS TO THE TECHNICAL AND ADMINISTRATIVE FEASIBILIT YOF A REMEDY, INCLUDING HE
AVAILABILITY OF MATERIALS AND SERVICES NEEDED TO IMPLEMENT THE CHOSEN SOLUTION.  IT ALSO INCLUDES
COORDINATION OF FEDERAL, STATE, AND LOCAL GOVERNMENTS TO CLEANUP THE SITE.

SOME OF THE SOIL ALTERNATIVES ARE MORE EASILY IMPLEMENTED THAN OTHERS. SOIL ALTERNATIVES S2 AND S4 INVOLVE
EASILY CONSTRUCTED AND OPERATED TECHNOLOGIES AND REQUIRE ONLY ROUTINE SITE PREPARATION.  ALTERNATIVES S2
THROUGH S4 ALL REQUIRE SPECIALISTS TO OPERATE THE SYSTEMS AND CAN EASILY BE MODIFIED IN RESPONSE TO A CHANGE
IN ACTION.  MONITORING OF S4, HOWEVER, MAY PRESENT SOME DIFFICULTIES. SOIL ALTERNATIVES S3 AND S5   WOULD
REQUIRE SIGNIFICANT PREPARATION, MAINLY WITH REGARD TO THE REQUIRED EXCAVATION OF SOIL. ALTERNATIVE S3 WOULD
ALSO REQUIRE NUMEROUS FEDERAL AND STATE APPROVALS TO CONSTRUCT AND OPERATE THE MOBILE THERMAL UNIT.

GROUNDWATER ALTERNATIVES GW2(A) AND GW3(A) ARE THE MOST EASILY TECHNICALLY IMPLEMENTED GIVEN THAT THESE
ALTERNATIVES REQUIRE LESS CONSTRUCTION, AS DESCRIBED, THAN THE REMAINING GROUNDWATER ALTERNATIVES. ALSO AS
DESCRIBED BRIEFLY UNDER THE PREVIOUS CRITERION, GROUNDWATER ALTERNATIVES GW2(B) AND GW3(B) WOULD REQUIRE
EXTENSIVE CLEARANCE OF UNDERBRUSH, EXCAVATION OF ROADSIDES FOR SYSTEM PIPING AND THE INSTALLATION OF
APPROXIMATELY 20 EXTRACTION WELLS.  ROADS WOULD REQUIRE TEMPORARY CLOSING.  ACQUIRING ACCESS TO THE AFFECTED
PROPERTIES MAY BE DIFFICULT AND TIME CONSUMING.  GROUNDWATER ALTERNATIVES GW2(A) AND GW2(B) EMPLOY TREATMENT
COMPONENTS THAT ARE PROVEN EFFECTIVE FOR THE CONTAMINANTS OF CONCERN, WELL UNDERSTOOD, AND READILY AVAILABLE
COMMERCIALLY.  AS AN INNOVATIVE TECHNOLOGY, THE TECHNOLOGY EMPLOYED UNDER ALTERNATIVES GW3(A) AND GW3(B)
WOULD REQUIRE TREATABILITY STUDIES TO DETERMINE THE LEVEL OF EFFECTIVENESS THE TECHNOLOGY WOULD ACHIEVE.

CRITERION 7: COST



THIS CRITERION EXAMINES THE ESTIMATED COSTS FOR EACH REMEDIAL ALTERNATIVE.  THESE INCLUDE ESTIMATED CAPITAL
AND ANNUAL OPERATION AND MAINTENANCE COSTS, ALSO EXPRESSED AS ESTIMATED TOTAL PRESENT WORTH COST.

COST ESTIMATES FOR THE FIVE SOIL ALTERNATIVES ARE AS FOLLOWS:

       ALT.      CAPITAL COST     O&M               TOTAL PW COST

       S1        $   20,000     $ 87,000            $1,700,000
       S2        $  461,000     $188,000            $  649,000
       S3        $1,160,000     $ 38,000            $1,198,000
       S4        $  133,000     $ 34,000            $  167,000
       S5        $5,890,000     $ 0                 $5,890,000

COST ESTIMATES FOR GROUNDWATER TREATMENT ARE BASED ON A 70-YEAR PERIOD WHICH IS THE ESTIMATED TIME REQUIRED
TO ACHIEVE THE FEDERAL AND STATE MCLS.  THE FIVE GROUNDWATER ALTERNATIVES AND THEIR COSTS ARE AS FOLLOWS:

       ALT.      CAPITAL COST      O&M              TOTAL PW COST

       GW1       $   20,000     $ 87,000            $ 1,700,000
       GW2(A)    $1,024,000     $187,000            $ 4,640,000
       GW2(B)    $3,665,000     $354,000            $10,520,000
       GW3(A)    $1,168,000     $234,000            $ 5,700,000
       GW3(B)    $3,035,000     $475,000            $12,220,000

MODIFYING CRITERIA

CRITERION 8: STATE ACCEPTANCE

STATE ACCEPTANCE REFLECTS ASPECTS OF THE PREFERRED ALTERNATIVE AND OTHER ALTERNATIVE THAT THE SUPPORT AGENCY
FAVORS, OBJECTS TO, AND ANY SPECIFIC COMMENTS REGARDING STATE ARARS OR THE PROPOSED USE OF WAIVERS.

EPA HAS INVOLVED THE NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION AND ENERGY (NJDEPE) IN THE RI/FS AND
REMEDY SELECTION PROCESS.  THE NJDEPE WAS PROVIDED THE OPPORTUNITY TO COMMENT ON THE DRAFT RI/FS DOCUMENTS
AND THE PROPOSED PLAN, AND WAS PRESENT AT THE PUBLIC MEETING HELD ON AUGUST 8 TO INFORM THE PUBLIC OF THE
RESULTS OF THE RI/FS AND THE PROPOSED PLAN.  THE STATE OF NEW JERSEY CONCURS WITH THE SELECTED REMEDY
(APPENDIX C -- STATE LETTER OF CONCURRENCE).

CRITERION 9: COMMUNITY ACCEPTANCE

THIS CRITERION SUMMARIZES THE PUBLIC'S GENERAL RESPONSE TO THE ALTERNATIVES DESCRIBED IN THE PROPOSED PLAN
AND IN THE RI/FS, BASED ON PUBLIC COMMENTS RECEIVED.

EPA SOLICITED INPUT FROM THE COMMUNITY ON THE REMEDIAL ALTERNATIVES PROPOSED FOR SOIL AND GROUNDWATER
CONTAMINATION AT THE SJCC AND GSC SITES.  WRITTEN COMMENTS WERE RECEIVED ON AUGUST 19, 1991, FROM FRANKLIN J.
RIESENBURGER OF RIESENBURGER & KIZNER, P.C., ATTORNEYS AT LAW, ON BEHALF OF THE SJCC.  NO WRITTEN COMMENTS
WERE RECEIVED FROM GSC. ALTHOUGH PUBLIC COMMENTS INDICATE NO SPECIFIC OPPOSITION TO THE PREFERRED COMBINATION
OF ALTERNATIVES, RESIDENTS AND THEIR REPRESENTATIVES DID RAISE SOME CONCERNS REGARDING RESPONSIBLE PARTY
LIABILITIES, THE RESULTS OF EPA'S INVESTIGATION OF THE SITES, REMEDIATION COSTS AND POTENTIAL HEALTH EFFECTS
ASSOCIATED WITH CONTAMINATION AT THE SITES.  THESE ISSUES, AND OTHERS, ARE ADDRESSED IN THE ATTACHED
RESPONSIVENESS SUMMARY (APPENDIX D) WHICH ADDRESSES ALL COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD
AND THE AUGUST 8 PUBLIC MEETING.

#SR
THE SELECTED REMEDY

EPA HAS SELECTED THE COMBINATION OF SOIL ALTERNATIVE S2 AND GROUNDWATER ALTERNATIVE GW2(B) AS THE REMEDY FOR
THE SJCC AND GSC SITES.  THIS REMEDY IS COMPRISED OF THE FOLLOWING COMPONENTS:



ALTERNATIVE S2: SOIL VAPOR EXTRACTION

            *    IN SITU TREATMENT OF CONTAMINATED SOIL VIA VAPOR EXTRACTION PROCESS.

ALTERNATIVE GW2(B): TOTAL PLUME EXTRACTION, AIR STRIPPING AND CARBON ADSORPTION, REINJECTION OF TREATED WATER
AND LONG-TERM GROUNDWATER MONITORING

            *    EXTRACTION OF GROUNDWATER WITH CONCENTRATIONS OF VOCS ABOVE MCLS;

            *    TREATMENT OF CONTAMINATED GROUNDWATER WITH AN ON-SITE AIR
                 STRIPPING COLUMN AND CARBON ADSORPTION UNITS;

            *    REINJECTION OF THE TREATED WATER INTO THE AQUIFER; AND

            *    LONG-TERM MONITORING OF GROUNDWATER.

THE SELECTION OF THIS REMEDY IS BASED UPON THE COMPARATIVE ANALYSIS OF THE SOIL AND GROUNDWATER ALTERNATIVES
ABOVE, AND PROVIDES THE BEST BALANCE OF TRADEOFFS WITH RESPECT TO THE NINE EVALUATION CRITERIA. ARARS FOR THE
SELECTED REMEDY ARE PROVIDED IN THE DISCUSSION ATTAINMENT OF APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS OF ENVIRONMENTAL LAWS IN THE FOLLOWING SECTION.  AS DESCRIBED IN THE COMPARATIVE ANALYSIS, THE
SELECTED ALTERNATIVE FOR CLEANUP OF CONTAMINATED SOIL EMPLOYS AN EFFECTIVE, READILY-IMPLEMENTABLE TECHNOLOGY
FOR TREATMENT OF VOLATILE ORGANIC COMPOUNDS.  THE ONLY RESIDUAL, SPENT CARBON, WOULD BE REGENERATED FOR
REUSE.

AIR EMISSIONS WOULD MEET THE APPROPRIATE FEDERAL AND STATE AIR QUALITY STANDARDS AND REGULATIONS.  ALSO, AS
AN IN SITU TECHNOLOGY, THE ALTERNATIVE MEETS THE STATUTORY PREFERENCE FOR TREATMENT OF A PRINCIPAL THREAT. 
IN ADDITION, AS POINTED OUT IN THE COMPARATIVE ANALYSIS, THE SELECTED GROUNDWATER REMEDY WOULD ADDRESS THE
ENTIRE CONTAMINATED GROUNDWATER PLUME VIA AIR STRIPPING AND CARBON ADSORPTION.  THIS ALTERNATIVE WAS CHOSEN
OVER THE REMAINING ALTERNATIVE WHICH WOULD HAVE PROVIDED FOR NATURAL ATTENUATION OF THE DOWNGRADIENT PORTION
OF THE GROUNDWATER PLUME.  EPA RECOGNIZES, HOWEVER, THAT THE COOPERATION OF THE AFFECTED COMMUNITY,
PARTICULARLY IN REGARD TO THE PLACEMENT OF EXTRACTION WELLS, IS ESSENTIAL TO THE SUCCESSFUL IMPLEMENTATION OF
THE SELECTED ALTERNATIVE.  WITHOUT THIS COOPERATION, THE EXTENT OF THE GROUNDWATER CLEANUP MAY NEED TO BE
MODIFIED.

THE COMBINATION OF AIR STRIPPING AND CARBON ADSORPTION TECHNOLOGIES HAVE BEEN PROVEN HIGHLY EFFECTIVE ON THE
TYPE OF CONTAMINANTS PRESENT AT THE SITES.

EPA AND NJDEPE HAVE DETERMINED THAT, GIVEN THE PREDOMINANCE OF TCE AND PCE AT THE SITES, THE LEVELS OF 1 PPM
FOR EACH OF THESE COMPOUNDS WOULD BE USED AS THE GOAL FOR CLEANUP OF CONTAMINATED SOIL AT THE SJCC AND GSC
SITES.  THESE LEVELS ALSO FORMED THE BASIS FOR DEFINING THE EXTENT OF SOIL CONTAMINATION AT THE SITES.

THE GOAL OF THE GROUNDWATER REMEDY IS TO RESTORE THE CONTAMINATED GROUNDWATER PLUME TO LEVELS BELOW FEDERAL
AND STATE MCLS (TABLE 3).  A FURTHER OBJECTIVE OF THE GROUNDWATER REMEDY IS TO RESTORE THE GROUNDWATER TO ITS
BENEFICIAL USE, WHICH IS, AT THESE SITES, A DRINKING WATER AQUIFER.  BASED ON INFORMATION OBTAINED DURING THE
RI, AND ON CAREFUL ANALYSIS OF ALL REMEDIAL ALTERNATIVES, EPA AND THE STATE OF NEW JERSEY BELIEVE THAT THE
SELECTED GROUNDWATER REMEDY WILL ACHIEVE THIS GOAL.  IT MAY BECOME APPARENT, HOWEVER, DURING IMPLEMENTATION
OR OPERATION OF THE GROUNDWATER EXTRACTION SYSTEM AND ITS MODIFICATIONS, THAT CONTAMINANT LEVELS HAVE CEASED
TO DECLINE AND ARE REMAINING CONSTANT AT LEVELS HIGHER THAN THE REMEDIATION GOAL OVER SOME PORTION OF THE
CONTAMINATED GROUNDWATER PLUME.  IN SUCH A CASE, THE SYSTEM PERFORMANCE STANDARDS AND/OR THE REMEDY MAY BE
REEVALUATED.

THE REMEDY WOULD INCLUDE GROUNDWATER EXTRACTION FOR AN ESTIMATED PERIOD OF 70 YEARS, DURING WHICH TIME THE
SYSTEM'S PERFORMANCE WOULD BE CAREFULLY MONITORED ON A REGULAR BASIS AND ADJUSTED AS WARRANTED BY THE
PERFORMANCE DATA COLLECTED DURING OPERATION.  MODIFICATIONS MAY INCLUDE ANY OR ALL OF THE FOLLOWING:



            *    DISCONTINUING PUMPING AT INDIVIDUAL WELLS WHERE CLEANUP GOALS HAVE BEEN ATTAINED;

            *    ALTERNATING PUMPING AT WELLS TO ELIMINATE STAGNATION POINTS;

            *    PULSE PUMPING TO ALLOW AQUIFER EQUILIBRATION AND TO ALLOW ADSORBED CONTAMINANTS TO
                 PARTITION INTO GROUNDWATER; AND/OR

            *    INSTALLING ADDITIONAL EXTRACTION WELLS TO FACILITATE OR ACCELERATE CLEANUP OF THE
                 CONTAMINANT PLUME.

TO ENSURE THAT CLEANUP LEVELS ARE MAINTAINED, THE AQUIFER WILL BE MONITORED AT THOSE WELLS WHERE PUMPING HAS
CEASED FOLLOWING DISCONTINUATION OF GROUNDWATER EXTRACTION.  THESE WELLS WOULD BE SAMPLED ON A REGULAR BASIS
(E.G., QUARTERLY) FOR SEVERAL YEARS, FOLLOWED BY ANNUAL SAMPLING THEREAFTER FOR 5 - 10 YEARS.

THE TOTAL ESTIMATED COST FOR THE SELECTED SOIL REMEDY IS $649,000. DETAILS OF THE COSTS FOR THIS REMEDY, ON A
SITESPECIFIC BASIS, IS SHOWN IN THE APPENDICIES TO THE FS REPORT (VOLUME II).

THE TOTAL ESTIMATED COST FOR THE SELECTED GROUNDWATER REMEDY IS $10,520,000.  DETAILS OF THE COSTS FOR THIS
REMEDY IS SHOWN IN THE APPENDICIES TO THE FS REPORT (VOLUME II).

#SD
STATUTORY DETERMINATIONS

EPA'S PRIMARY RESPONSIBILITY AT SUPERFUND SITES IS TO SELECT REMEDIAL ACTIONS THAT ARE PROTECTIVE OF HUMAN
HEALTH AND THE ENVIRONMENT.  CERCLA ALSO REQUIRES THAT THE SELECTED REMEDIAL ACTION FOR THE SITE COMPLY WITH
APPLICABLE OR RELEVANT AND APPROPRIATE ENVIRONMENTAL STANDARDS ESTABLISHED UNDER FEDERAL AND STATE
ENVIRONMENTAL LAWS, UNLESS A WAIVER IS GRANTED.  THE SELECTED REMEDY MUST ALSO BE COST-EFFECTIVE AND UTILIZE
PERMANENT TREATMENT TECHNOLOGIES OR RESOURCE RECOVERY TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE.  THE
STATUTE ALSO CONTAINS A PREFERENCE FOR REMEDIES THAT INCLUDE TREATMENT AS A PRINCIPAL ELEMENT.  THE FOLLOWING
SECTIONS DISCUSS HOW THE SELECTED REMEDY FOR CONTAMINATED SOIL AND GROUNDWATER AT THE SJCC AND GSC SITES
MEETS THESE STATUTORY REQUIREMENTS.

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

THE SELECTED SOIL REMEDY PROTECTS HUMAN HEALTH AND THE ENVIRONMENT BY REDUCING THE LEVELS OF CONTAMINANTS IN
SOIL THROUGH TREATMENT, AND ELIMINATING THE SOURCE OF GROUNDWATER CONTAMINATION.  TREATMENT OF THE SOIL WILL
CONTINUE UNTIL LEVELS CONSISTENT WITH THE EPA/NJDEPE SOIL CLEANUP LEVEL GOALS ARE ACHIEVED (AN ESTIMATED 6 TO
9 MONTHS).  NO UNACCEPTABLE SHORT-TERM RISKS OR CROSS-MEDIA IMPACTS WOULD BE CAUSED BY IMPLEMENTING THIS
ALTERNATIVE.

IN ADDITION, THE GROUNDWATER REMEDY WILL ATTEMPT TO REMEDIATE CONTAMINATED GROUNDWATER AT AND DOWNGRADIENT
FROM THE SITES TO THE APPROPRIATE DRINKING WATER STANDARDS.  THESE STANDARDS ARE INTENDED TO PROTECT HUMAN
HEALTH AND THE ENVIRONMENT BY ASSURING THE QUALITY OF POTABLE WATER SUPPLIES.  EPA EXPECTS THIS REMEDY TO
TAKE AN ESTIMATED 70 YEARS OR LONGER TO IMPLEMENT.  TOGETHER WITH THE TEMPORARY INSTITUTIONAL CONTROLS AND
THE AVAILABLE EXISTING MUNICIPAL WATER SUPPLY, THE THREAT OF EXPOSURE CURRENTLY POSED TO RESIDENTS FROM
CONTAMINATED GROUNDWATER WOULD BE SIGNIFICANTLY REDUCED IF NOT ELIMINATED.

ATTAINMENT OF APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENT OF ENVIRONMENTAL LAWS

ALL ARARS WOULD BE MET BY THE SELECTED REMEDY.

CHEMICAL SPECIFIC ARARS.

THE SELECTED GROUNDWATER REMEDY WOULD ATTEMPT TO ACHIEVE COMPLIANCE WITH CHEMICAL SPECIFIC ARARS RELATED TO
THE CONTAMINATED GROUNDWATER AT AND DOWNGRADIENT FROM THE SITES.  THE RELEVANT AND APPROPRIATE REQUIREMENTS
INCLUDE THE FEDERAL AND STATE OF NEW JERSEY MCLS ESTABLISHED BY THE SAFE DRINKING WATER ACT.  TABLE 3
PROVIDES THESE LEVELS FOR THOSE COMPOUNDS DETECTED IN GROUNDWATER.  THE MORE RESTRICTIVE OF THESE LEVELS WILL



BE USED AS THE CLEANUP LEVELS FOR GROUNDWATER.  CONCENTRATIONS OF THESE COMPOUNDS THROUGHOUT THE ENTIRE
CONTAMINATED GROUNDWATER PLUME WOULD BE REDUCED TO THESE LEVELS.

EMISSIONS FROM THE AIR STRIPPER SYSTEM WILL BE MONITORED AND IF REQUIRED, CONTROLS WOULD BE IMPLEMENTED TO
ENSURE COMPLIANCE WITH THE NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANTS AND N.J.A.C. 7:27-8 OF
THE STATE OF NEW JERSEY AIR POLLUTION CONTROL STANDARDS AND REGULATIONS.

ACTION SPECIFIC ARARS.

THE SELECTED REMEDY WOULD ADDRESS AND COMPLY WITH ACTION SPECIFIC ARARS FOR INJECTION OF TREATED WATER BACK
INTO THE GROUNDWATER ACCORDING TO 40 CFR PARTS 144 AND 146, UNDERGROUND INJECTION AND UNDERGROUND INJECTION
CONTROL (UIC) - STANDARDS AND CRITERIA, OF THE FEDERAL SAFE DRINKING WATER ACT AND N.J.A.C. 7:14A-1 ET SEQ. 
AND 7:26-9 ET SEQ., UIC AND GROUNDWATER MONITORING SYSTEMS, OF THE STATE OF NEW JERSEY POLLUTANT DISCHARGE
ELIMINATION SYSTEM AND REQUIREMENTS FOR GROUNDWATER MONITORING.

RESIDUALS FROM THE TREATMENT PROCESSES (I.E., SPENT CARBON) WOULD BE REGENERATED FOR REUSE WHEN POSSIBLE.  IF
THE CARBON WOULD REQUIRE TREATMENT AND DISPOSAL, TREATMENT AND DISPOSAL OF THE CARBON WOULD COMPLY WITH CFR
PART 268 OF THE FEDERAL RESOURCE CONSERVATION AND RECOVERY ACT, LDRS.

THE SELECTED REMEDY WOULD COMPLY WITH ALL REQUIREMENTS REGULATING WORKER HEALTH AND SAFETY UNDER THE FEDERAL
OCCUPATIONAL SAFETY AND HEALTH ACT.

LOCATION SPECIFIC ARARS.

THERE ARE NONE.  THE SITES DO NOT LIE WITHIN THE VICINITY OF FLOODPLAINS, WETLANDS, OR COASTAL BARRIERS OR
THE COASTAL ZONE AS DESIGNATED BY THE STATE OF NEW JERSEY. IN ADDITION, THERE ARE NO ENDANGERED/THREATENED
SPECIES, OR FEDERALLY-DESIGNATED WILD OR SCENIC RIVERS IN THE VICINITY OF THE SITES.  THEREFORE, EXECUTIVE
ORDERS 11988 AND 11990, THE COASTAL BARRIER RESOURCE ACT, THE WILD AND SCENIC RIVERS   ACT, AND THE COASTAL
ZONE MANAGEMENT ACT ARE NOT ARARS FOR THIS PROJECT. FINALLY, BASED ON AN EVALUATION OF THE PROJECT AREA FOR
THE POTENTIAL FOR DISCOVERY OF AND IMPACT TO CULTURAL RESOURCES, IT WAS DETERMINED THAT A CULTURAL RESOURCES
SURVEY WAS NOT REQUIRED.

TO BE CONSIDERED

THE SELECTED SOIL REMEDY WOULD ATTEMPT TO ACHIEVE COMPLIANCE WITH THE EPA/NJDEPE SOIL CLEANUP LEVEL GOALS. 
SUMMARIES OF THE COMPOUNDS DETECTED AT SJCC AND GSC DURING BOTH PHASES OF THE RI AND THE CLEANUP GOALS FOR
THOSE COMPOUNDS ARE PROVIDED IN TABLES 1 AND 2. CONCENTRATIONS OF THESE COMPOUNDS THROUGHOUT THE SOIL WOULD
BE REDUCED TO THESE LEVELS.

COST EFFECTIVENESS

EPA BELIEVES THE SELECTED REMEDY IS COST-EFFECTIVE IN MITIGATING RISKS POSED BY THE CONTAMINATED SOIL AND
GROUNDWATER WITHIN A REASONABLE PERIOD OF TIME.  SECTION 300.430(F)(II)(D) OF THE NCP REQUIRES EPA TO
EVALUATE COST-EFFECTIVENESS BY COMPARING ALL THE ALTERNATIVES WHICH MEET THE THRESHOLD CRITERIA PRESENTED
EARLIER.  THE SELECTED REMEDY MEETS THESE CRITERIA AND PROVIDES FOR OVERALL EFFECTIVENESS IN PROPORTION TO 
ITS COST.  THE ESTIMATED TOTAL COST FOR THE SELECTED SOIL AND GROUNDWATER REMEDY IS $11,169,000.

UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATE TREATMENT TECHNOLOGIES OR RESOURCE RECOVERY TECHNOLOGIES TO
THE MAXIMUM EXTENT PRACTICABLE

EPA BELIEVES THE SELECTED SOIL AND GROUNDWATER REMEDY REPRESENTS THE MAXIMUM EXTENT TO WHICH PERMANENT
SOLUTIONS AND TREATMENT TECHNOLOGIES CAN BE UTILIZED IN A COST-EFFECTIVE MANNER FOR THE SJCC AND GSC SITES.
OF THOSE ALTERNATIVES THAT ARE PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT AND COMPLY WITH ARARS, EPA HAS
DETERMINED THAT THE SELECTED REMEDY FOR SOIL AND GROUNDWATER PROVIDES THE BEST BALANCE OF TRADE-OFFS IN TERMS
OF LONG-TERM EFFECTIVENESS AND PERMANENCE, REDUCTION IN TOXICITY, MOBILITY, OR VOLUME ACHIEVED THROUGH
TREATMENT; SHORT-TERM EFFECTIVENESS; IMPLEMENTABILITY; AND COST, AND ALSO CONSIDERING THE  STATUTORY
PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT AND CONSIDERING STATE AND COMMUNITY ACCEPTANCE.



PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

THE SELECTED REMEDY SATISFIES THE STATUTORY PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT.  THE PRINCIPAL
THREAT TO HUMAN HEALTH IS FROM EXPOSURE TO CONTAMINATED SOIL AT THE SIDES.  THIS SOIL ALSO REPRESENTS THE
SOURCE OF GROUNDWATER CONTAMINATION.  THE SELECTED REMEDY REDUCES LEVELS OF CONTAMINANTS IN SOIL THROUGH
TREATMENT VIA VAPOR PHASE EXTRACTION.  IN ADDITION, THE SELECTED GROUNDWATER REMEDY WOULD REDUCE THE LEVELS
OF CONTAMINANTS IN GROUNDWATER, ANOTHER THREAT POSED BY THE SITES, THROUGH TREATMENT VIA AIR STRIPPING
COMBINED WITH CARBON ADSORPTION.

#DSC
DOCUMENTATION OF SIGNIFICANT CHANGES

THE PROPOSED PLAN FOR THE SITES WAS RELEASED TO THE PUBLIC IN JULY 1991. THIS PLAN IDENTIFIED THE COMBINATION
OF SOIL AND GROUNDWATER ALTERNATIVES S2 (SOIL VAPOR EXTRACTION) AND GW2(B) (TOTAL PLUME EXTRACTION) AS THE
PREFERRED ALTERNATIVES TO REMEDIATE THE SOIL AND GROUNDWATER CONTAMINATION AT THE SJCC AND GSC SITES.  EPA
REVIEWED ALL COMMENTS SUBMITTED DURING THE PUBLIC COMMENT PERIOD.  UPON REVIEW OF THESE COMMENTS, IT WAS
DETERMINED THAT NO SIGNIFICANT CHANGES TO THE SELECTED REMEDY, AS IT WAS ORIGINALLY IDENTIFIED IN THE
PROPOSED PLAN, WERE NECESSARY.


